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Wright Triple-Expansion 
Engine. 





General Principle. 


It is desirable, when high-pressure steam 
is used and great power is to be developed, 
to distribute the work of the engine so 
that no part bas to bear an excessive 
strain, or the work be unevenly distrib- 
uted ; also that all power in the steam 
engine be given out before the steam is 
released, and this can only be done by ex- 
panding the steam until its pressure is 
about 5 pounds above a perfect vacuum. 


om 


A 
Se 
& 4 


TRIPLE 


When the pressure of steam requires 
only about 20 expansions to absorb its 


power an ordinary compound engine of | rod conveys one-third of the work to the 


two cylinders is all that is required; but 
when higher pressure of steam is used a 
great number of expansions is required to 
obtain this power in the steam 
it is desirable to have a triple expansion 
or three-cylinder engine, the small or 
high-pressure cylinder of such size aad 
cutting off at such a point of the stroke 
as will contain the quantity of steam to 
give out the whole ot the work required, 
and at the same time to be so proportioned 
with regard to the other two cylinders as 


to have only one-third of the work done 


by it. 


The second cylinder is proportioned to 
receive and apeer the exhaust steam from 
the first cylinder and do one-third of the 


whole work. 


iar ty 
" cull 





EXPANSION ENGINE, BUILT BY 


Then | 
ithe crosshead. 





THURSDAY, JUNE 25, 1891, 


The third cylinder is proportioned to re-| Another objection to this style is its 
ceive and expand the exhaust steam from | great length, requiring each cylinder to 
the second cylinder, and with the vacuum | be placed far enough from the others to 
made by the air pump and condenser to do | allow sufficient space to take off the heads 
ove-third of the work. in order to get at the pistons when neces- 

In designing the triple engine, the ob- | sary ; and in case the pistons are to be 
ject is to have the movable and recipro- | taken out, all of them have to be forced 
cating parts as light as is practicable and | off the rod and taken out between the 
the strains evenly distributed. For land|cylinders. Another objection lies in the 
engines it has been the practice to make | difficulty of keeping the cylinders in line. 
what is called the tandem style—that is,/Much time and labor are required when 
the three cylinders are placed one behind |any of the main parts have to be taken 
the other, having all the piston rods on /| apart for examination. 
one line, one connecting rodandonecrank| A triple compound arranged as shown 
pin and crank. | on the plan, Fig. 2, has not the objections 

The objection to this plan is, the whole | that exist in the tandem style. The foun- 
work and strain have to be conveyed | dation required is less, and the engine be- 
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WILLIAM WRIGHT. 


through the piston rods in the following | ing nearly square gives a more solid foun- 
manner: The first and smallest piston | dation. The three cylinders being ar- 
| ranged side by side, each having its own 
second rod ; this rod, in turn, conveys| piston rod connected to the crosshead, 
two-thirds of the work to the third piston | either piston can readily be removed by 
rod, which rod has to be strong enough taking off the back head and disconnecting 
to convey the whole work or power to | the piston rod from the crosshead. The 
The crosshead pin and | cylinders, being bolted to the beds, cannot 
the crank pin have to be large enough to | get out of line, as may happen in the tan- 
withstand the thrust, and must have suffi- | dem style. As each cylinder exerts the 
cient surface to reduce the friction in order | same power, a uniform load is distributed 
to prevent heating. The coanecting rod over the crosshead. 
and crank have to be made heavy and| The crosshead having a journal at the 
strong to convey the power to the shaft. | ends, just outsidé of the slides, and the 
The crankshaft bearings require to be outer cylinders having their piston rods 
large in diameter and long, to withstand |connected to the crosshead inside of 
the strain and reduce the friction per)slides, brings the power applied near the 
square inch of surface to prevent heating, | line of resistance. One half of the power 
as the whole work or power has to be/of the three cylinders is conveyed to each 
transmitted through these parts to the | of the crosshead journals, and through 
main driving pulley. their respective connecting rods to each 
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Fig. 3.—Plan of One Side of Fig. 2.—Plan. 
Frame. 
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h Fig. 6.—Plan and Section of Cross Head. 
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Plan and Elevations of Bracket. 
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Fig. 9.—The Valves. 
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crank pinand crank, The crankshaft bear- | Fig. 5, extending from and serving to 
ing on each side of the driving pulley, with | unite the three cylinders, as shown in Fig. 


3 ‘to cen-of Cyl-— 


& 


divided ; the crank, crank pins, connect- 
ing rods and crankshaft bearings have 
only half the work on each of them, there- 
fore they can be lighter, as the thrusts and 
friction are reduced one-half. 

A triple engine arranged according to 
this plan takes up less room, is more com- 
pact and substantial, and all its parts are | 
easy of access The engine room for this 
style of engine would be of better shape 
than the one required for the tandem | 
triple expansion. 

Description of Triple-Expansion | 

Eoagine. | 


The foregoing shows not only the foun 
dation principle which should govern the 
construction of a triple-expansion steam | 
engine, but it also clearly sets forth what | 
we might assume to be the mechanical | 
construction by means of which this could 
be carried out. To illustrate this, we pro- 
pose now, by aid of the accompanying 
drawings, to describe the triple-expansion 
engine recently built by William Wright 
of Newburg, N. Y., for the American Mfg. | 
Company of Brooklyn, N. Y. 

The first feature attracting attention is | 
the general arrangement of the engine, or, 
as we might otherwise express it, the 








—>| 


THE 


placing or assembling of the several parts. | 
It will be noticed in Fig. 2 that the piston 
rods of the three cylinders take hold of a 
common crosshead, Figs. 2 and 6, moving 
in suitable guides placed in a bracket, 


this arrangement, has the strain equally!2. From each outer end of this crosshead 








Fig. 11.—Details of Bearings. 
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The crosshead is made of steel and is 


fitted with top and bottom gibs near each 
end for working in the slides. There is 
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WRIGHT TRIPLE EXPANSION ENGINE. 


extends a connecting rod, uniting with a 
wrist pin carried by a disk on each end of 
the crankshaft,the fly wheel, 18 feet in di- 
ameter and 824 inches face, being mounted 
on the shaft between the pillow blocks. 


also a central gib on the under side of the 
crosshead, working on a central slide. 
Spherical surfaces, where each piston rod 
passes through, are made with movable 
washers having spherical surfaces to fit, 
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for the purpose of self-adjustment of the 
piston rods with the crosshead. 

This method of transmitting one-half of 
the power developed to each crosshead 
journal, connecting rod, crank pin, and 
finally to the main shaft bearings, reduces 
the strain and decreases the friction by 
just one-half on the crank pins and 
journals. It will be further observed from 
the plan view that the engine is extremely 
compact, all its parts are of easy ac- 
cess, all strains are equally distributed, 
all its parts wear evenly and the liability 
of getting out of line is reduced to a mini- 
mum. These points are particularly de- 
sirable in an engine where great power is 
to be developed and where it is most 
essential that there should be no promi- 
nently weak part to be called upon to do 
the greatest amount of work. 

The middle or high-pressure cylinder is 
conaected through its piston rod to the cen- 
ter of the crosshead, and the intermediate 
and high-pressure piston rods are con- 
nected to each end, the rods being threaded 
to receive bolts, asshown. Outside of the 
intermediate and high-pressure connections 
are pins to receive the connecting rod. 
The connecting rod bearings are formed as 
shown in Fig. 7, this being a side eleva- 
tion and plan. Adjustment is provided by 
means of a wedge and screw, but the princi- 
pal feature will be found in the- method of 
boring a spherical bearing, as indicated by 
the dotted lines. This is done in order 
that the slightest variation in alignment 
or the slightest difference in length of the 
two connecting rods, and which would, 
therefore, interfere with the right-angle 
alignment of the crosshead, can be com- 
pensated for. It is evident that a differ- 
ence much more than ever would be pos- 
sible in practical work is here provided 
for, and no matter what might be the varia- 
tion attending the running of the engine, 
there would be no tendency to heat owing 
to a certain part of the bearing being 
brought under excessive pressure. Although 
this feature will never be broughtinto play 
in practical operation, it has been intro- 
duced in this engine merely and solely as a 
safe guard in order to provide for emer- 
gencies if there should be any difference in 


alignment. 
The Valves. 


are shown in the left-hand drawing of Fig. 
8, and detached and separate in Fig. 9. 
They extend completely across the cylin- 
der and may be considered as belonging to 
the cylindrical type. The valve gear isshown 
to the right in Fig. 8. This gear is exceed- 
ingly simple, requires a minimun amount 
of power to run it, and is peculiarly sensi- 
tive to any variation in the governor. 

The ordinary rotative-valve engine hav- 
ing only one opening in the cylinder valve 
seat, and no opening through the valve, 
admits steam over the edge of the valve 
into the cylinder port, requires a wide 
opening to admit and release the necessary 
amount of steam, the valves traveling over 
a space equal to the width of the port and 
lap of the valve, the time of closing being 
governed by the width of the opening and 
lap of the valve at the moment of release 
by the liberating valve gear. The dis- 
tance traveled and time of closing of 
valves-in one-ported seats in large engines 
of this class limit the number of revolu- 
tionsthat such engines can berun practically. 

In the triple engines here shown the 
seats in the cylinder are constructed with 
two ports, as shown in Fig. 8, and the 
valves with one opening through them. 
The steam passing over the edge of the 
valve enters one of the ports, the opening 
through the valve admits the steam into 
the other port, thus reducing the 
friction and power to move the valves, 
and the engine can be run at higher speeds 
as the travel of the valves is reduced and 
the time of closing is proportionately 
shortened. 


The stems in large valves pass through 
the length of the valve, and have a T-head 
fitted in each end of the valve, one end of 
the stem turned and passes through a stuf- 
fing box and gland for attaching the arm 
that operates the valve. The T-heads at 
each end give more surface and re- 
duce the wear of the stem in the 
valve, the valves being free to move 
in the direction to keep the valve 
face and seat in contact with each other. 
This arrangement of ports reduces to a 
minimum the usual waste room in the 
cylinder and yields a construction exceed- 
ingly compact. It will be observed from 
Fig. 8 that the supply valve on the right 
and the exhaust valve on the left are ar- 
ranged as close to each other as practi- 
cable without weakening the construction 
of the cylinder. The valves are cylin- 
drical and are fitted in bored seats, ar- 
ranged, as stated above, transversely of the 
cylinder. A cap or head closes one end 
of the valve seat, while the valve stem 
passes through a stuffing box closing the 
other end of the seat. 

Extending across the cylinders is a rock 
shaft so connected as to be operated by the 
movement of the governor balls. This 
movement of the rock shaft, occasioned by 
the action of the governor, serves to raise 
or lower a tappet or cam projection which is 
struck at each oscillation of the wrist plate 
by one of two latches mounted on pins in 
the wrist plate, and which when they 
strike the tappet serve to disengage the 
valve, which is then seated by means of 
the dash pot. It will be observed, center 
cut Fig 8, that the lower ends of these 
latches are curved and that the time of 
opening of the valve wil! depend upon the 
hight to which the tappet is raised by the 
governor and consequently when it is 
struck by one or the other of the latches. 
The shortest cut-off is obtained when the 
tappet is at its highest point, the longest 
cut-off being when itis at its lowest point. 
The exhaust valves are of course driven 
without change from rigid pins mounted 
on the wrist plate. All the valves are 
operated from the same side of the wrist 
plate. 

The Piston, 


An important feature of the piston is 
shown in Fig. 10, which gives a plan and 
section. Provision is here made for pack- 
ing the piston by means of steam pressure, 
which is admitted behind and serves to 
throw out the packing rings. The 
left hand figure in Fig. 10 shows 
that the lower half of the piston is pro 
vided with a composition shoe which may 
be adjusted by means of the set screws 
shown. This is an important feature, 
since it permits of taking up all wear in 
both the cylinder and piston which might 
result from the dead weight of the piston 
itself traveling back and forth. It is 
embodied in all the cylinders, and we may 
add that all engines built by Mr. Wright 
have this feature. 


General Data. 


The engine is of 1000 horse-power with 
steam at 150 pounds initial pressure. The 
cylinder diameters are: High pressure, 
20 inches ; intermediate, 32 inches ; low 
pressure, 50 inches ; the stroke being 48 
inches. The fly wheel is 18 feet in diame- 
ter by 824-inch face and carries two belts 
56 and 26 inches wide. The main shaft 
is 13 inches in diameter in the bearings 
and 15 inches outside, and the bearings 
are 234 inches long. Drawings of the 
details of the bearings are shown in Fig. 
11. An eccentric is placed upon each end 
of the shaft, inside of the bearings, one 
eccentric actuating the valve gear of the 
high and low pressure cylinders, while the 
other actuates the valve gear of the inter- 
mediate. 

Although this engine has only been in 
place a few weeks it has run smoothly 


| sae without developing any weak part 
whatever. To say that it has fully met 
the expectations of its designer and builder 
is, perhaps, the strongest praise we can 
bestow upon it. 
ar 


Cost of Tin-Plate Plant. 





Under date of June 13, R. J. Hutchin 
of the Hubbara Iron Company, Hubbard, 
Ohio, addressed the following letter to C. 
R. Britton of Britton Rolling Mill Com- 
pany, Cleveland, Ohio, on the estimated 
cost of putting up a four-mill tin-plate 
plant: 

Your esteemed favor to hand with esti- 
mated cost of a four-mill tin-plate plant to 
produce 2500 boxes per week, $117,840, 
which is certainly too high; $100,000 
should cover all cost to erect such a mill 
complete with three pair of cold rolls and 
eight tinning stacks. Four tinning stacks 
might do by working day and night, 
which is not advantageous for several 
reasons. Metal pots require rest to rid 
themselves of scruff which raises to the sur- 
face, and is skimmed off the first thing in 
the morning. If these pots are worked 
day and night, the plates get scruffy and 
look dull. In England it is customary for 
tin-plate mills to start with two sheet mills 
having the engine strong enough to drive 
four mills, the other two sheet mills being 
added in course of time. Such amill with 
all requirements and buildings complete 
costs £8000, say $40,000, so I consider a 
tin-plate mill with four sheet mills would 
cost $75,000 in England. From these fig- 
ures I base my calculations by saying 
$100,000 should complete a similar mill 
in America. “However, I expect in a 
few days to get at the actual cost 
of four sheet mill plant, and will forward 
same to you. Ishall be too busy to at- 
tend your meeting next week., I find from 
The Iron Age it will be chiefly to decide 
as to branding boxes with gauges instead 
of IC, IX, &c., or pack boxes with 100 
sheets instead of 112 sheets. Will not 
these alterations make it complicated for 
the consumer while imported plates are in 
the market of same quality, but differently 
marked and of greater number of sheets ? 
In fact, it is not practicable to draw every 
sheet (say 30 gauge) same thickness; some 
will be 29 and nearly 28 gauge, some may 
be 31 gauge, and if a consumer bought 
100 tons, to be delivered, as required, 
within six months from date of order, and 
market went down in price before this or- 
der was delivered, he might handle the 
difference in the gauges not being accord- 
ing to order as excuse to cancel the order 
or claim an abatement in the price; but IC 
does not make it binding to 30 gauge, nor 
IX to 28 gauge, but as near as practicable. 
Further, if 100 sheets is to be the number 
in each box instead of 112 sheets, this 
will call for more boxes to every ton of 
plates, more nails, more labor, &c. IC, 
IX, IXX, &c., mean thickness as near as 
possible to their respective gauges, and 
the cost per box is worked out from these 
brands, same as if mark 30 or 28 or 25 
gauge, but are not so binding, being 
more in favor of the manufacturer. Now, 
I had better give up, or you will say I am 
fighting this question. However, it is not 
so; I should like to find the meeting had 
arrived at some basis or rule that would 
meet with the approval of all concerned. 


— $$$ 


Brazil’s financial prospects are thought 
to be improving. On April 15 the treasury 
contained $20,000,000, nearly all gold, a 
gain of $6,000,000 since January, and at 
the Legation in London there was $15,- 
000,000 more, sufficient to meet interest 
charges. The new cabinet appear to have 
inaugurated severe measures of retrench- 
ment. Nevertheless, the monetary condi- 
tion at Rio is reported to be critical. 
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On the Exact Subdivision of an In- 
dex Wheel into any Required Num- 
‘ber of Equal Parts.* 





BY W. A. ROGERS, WATERVILLE, MAINE. 





The writer had occasion, a few months 
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of a systematic character. While the rela- 
tive errors of adjacent subdivisions were 
very small, the cumulative errors were 
very large. At one point in the revolu- 
tion the lines were even thrown out of the 
field of the microscope. This method of 


| transfer was therefore abandoned. 


The method which will now be de- 


ago, to subdivide into 1000 equal parts the | scribed was found to be easy of applica- 


index-wheel of the screw-cutting engine, 


tion and entirely adequate. First, a nar- 





Fig. 1.—Exact Subdivision of an Index Wheel. 


Fig. 1, of the paper.on a perfect screw- 
cutting machine. The diameter of the 
wheel is 4 feet. 

At first an attempt was made to produce 
an exact reproduction of a graduated 





row strip of firm paper was wrapped 
around the disk and-its length was made 
equal to the circumference. By three 
foldings it was then divided into four 
equal parts. Each of the four parts was 


TABLE II. 


It was found by examination that while 
the errors of the individual graduations 
were in some cases quite large, the cumu- 
lative errors did not much exceed the 
accidental errors of subdivision. 

The next step consisted in the investi- 
gation of the errors of the one hundred 
subdivisions thus produced. Two micro- 
scopes, fitted with filar micrometers, were 
set at a distance apart approximately equal 
to one-tenth part of a revolution. The 
fixed line of the micrometer of the lower 
microscope was set in succession upon each 
subdivision into ten equal parts, and the 
reading of the micrometer of the upper 
microscope was taken for coincidence with 
the lines under this miscroscope. The 
miscroscopes were then set at a distance 
apart equal to one-hundredth of a revolu- 





Fig. 2.—Method of Subdividing. 


tion, and similar measures were made for 
each group of ten subdivisions. The 
method of* reducing the observations 
will appear from the following example. 
The first column contains the read- 
ings of the upper micrometer, after 
coincidence had been made with the tenth 
line preceding under the lower micro- 
scope. The second column contains the 
corrections required to reduce the read- 
ings for each line to the mean of the ten 
readings. These relative corrections are 
referred to the initial line of the series by 
successive additions, as shown in the third 
column. 

The summed series is indicated by %, 
the usual sign for summation. For ex- 
ample, the space between lines 0 and line 
60 is 48.1 divisions of the micrometer, 
greater than six-tenths of the entire cir- 
cumference. 






































TABLE I, 
Group 0 to 10. Group 10 to 20. Group 20 to 30. Group 40 to 50. 
a titans aie anaes ~ aed 
Microm. Microm. Microm. Microm. Microm. 
Lines. reading. Corr. =. reading. Corr. 2. reading. Corr. 2. | reading. Corr. 2. reading. Corr. 2. 
1 15.4 div. t 16.2 16.2 10.6div. + 59 + 59 10.0 div. —0.8 — 08 62div. — 36 — 4.6 76div. — 10 — 10 
2 104 21.3 37.5 20.1 — 86 + 23 18.0 +7.2 + 64 8.0 — 18 — 54 8.0 — 06 — 16_ 
8 465.1 — 13.5 24.0 38.0 —21.5 —19.2 14.2 +34 + 98 0.0 — 98 —15.2 1.0 — 76 — 92 
4 12.0 + 19.7 43.7 4.2 +1383 — 69 17.3 + 6.5 16.3 20.1 +103 — 49 12.4 +38 — 54 4 
5 59.0 —27.4 + 16.3 &.1 + 84 + 15 2.4 — 8.4 7.9 12.0 22 — 2.7 | 17.1 + 85 an 
6 96.0 —64.4 — 48.1 25.1 — 86 — 7.1 16.8 + 6.0 13.9 14.0 42 + 2.5 19.0 + 10.4 13.5 . 
7 12.0 + 19.7 — 28.4 0.4 +161 + 9.0 9.2 — 1.6 12.3 17.0 7.2 t 8.7 1.0 — 76 5.9 
8 04 + 31.2 + 2.8 40.1 —B6 —14.6 4.8 — 6.0 6.3 2.2 — 7.6 11 3.8 — 48 As | 
yy 0.1 + 31.61 — 34.4 10.2 t 63 — 8&8 6.7 — 41 2.2 10.4 + 06 + L7 5.8 — 28 .— 17 , 
10 «66.0 — 34.3 0.0 8.3 8.2 0.0 8.6 — 2.2 0.0 8.1 — 17 + 0.0 10.3 + 17 0.0 . 
81.64 16.51 10.8 9.8 8.6 
TABLE IIL. 
Lines. I Il Sum Lines. a Il. Sum. | Lines. I Il Sum Lines. I Il Sum 
0 0.0 0.0 0.0 diy 10 + [16.2] 0.0 + [16.2] 2 « +(87.5) + 00 + (87.5) | 30 + [24.0] 0.0 +([24.0) 
1 +16 + 59 t 7.5 1 +183 — OB + 17.5 21 + 362 — 86 +326 | 31 + 2.0 — 10 + 25.0 
2 + 32 + 23 5.5 2 +2.5 + 64 + 26.9 2 +340 — 54 + 28.6 ® +23.0 — 16 + 26.4 
3 + 48 —192 +140 13 +25 + 98 + 2.3 23 + 33.5 — 15.2 + 18.3 83 + 29.9 — 92 20.7 
4+64 —69 — 05 14 +248 +163 + 41.1 24 +321 — 49 +- 27.2 34 +319 — 04 t 81.5 
5 + 81 +415 + 9.6 15 26.6 + 7.9 + 34.5 25 B.8 — 2.7 + 28.1 35 Tie + 3.1 + 37.0 
6 + 97 — 7.1 + 2.6 16 2.8 + 13.9 + 42.7 26 29.4 + 2.5 4+- 31.9 36 3.5 + 13.5 + 49.3 
7 +113 + 90 +2038 17 31.0 +12.8 + 43.3 27 28.0 + &7 + 36.7 37 + 37.8 5.9 + 43.7 
. +R9 —46 — 17 18 +3.1 + 63 + 39.4 28 26.7 + 11 + 27.8 38 + 39.8 Tt 1.1 + 40.9 
9 +1445 — 83 + 62 19 +353 + 22 +- 37.5 29 + 28.4 + 17 + 30.1 | 39 +417 — 17 + 40.0 
10 + [16.2] 0.0 +162 20. + [87.5] 0.0 + (87.5) 30 + (24.0) +00 + (24.0) 40 + [43.7] 0.0 + [43.7] 


disk having 1000 subdivisions, purchased 


then further subdivided into 25 equal 


| 
| 
| 


In the present case the value of one di- 


of a maker of considerable reputation ; but | parts by the aid of an auxiliary paper scale. | vision of the micrometer was found to be 


an investigation of a provisional transfer 
indicated the existence of very large errors 





* Presented at the Providence meeting (1891) 
of the American Society of Mechanical Engi- 
neers. 


The paper band was then fastened firmly 
to the periphery of the wheel and the 
divisions were transferred to the disk by 
means of a small try square and a sharp 
cutting tool. 


ryosbs0s inch, but the reduction to abso- 
lute units of length is not required. 

The second table contains a similar in - 
vestigation of the corrections for each line 
of the groups 0..10, 10. .20, 20. .30, &c 
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In order to economize in space, only the 
data of the first four groups are given. 

The results given in Tables I and II are 
combined in Table III. The first column 
contains the corrections for each tenth of a 
revolution, distributed proportionately 
over each hundredth part of a revolution. 
This process is not strictly correct. In 
order to reduce the magnitude of the error 
thus introduced, it will generally be found 
necessary to make two and sometimes three 
repetitions of the investigation with new 
sets of graduations obtained by applying 
the corrections already obtained to the 
micrometer reading of each of the lines of 
the first set of graduations. It is my cus- 
tom to trace the graduations on opposite 
edges of the periphery, so that when a 
second set is made the first may be polished 
out. 

If the accidental errors of the provis- 
ional graduations are large, this method 
of reduction will introduce rather large 
systematic errors, which will nearly or 
quite disappear in the second approxima- 
tion. In the present case three approxi- 


A Belt Dynamometer.* 





BY 8. P. WATT, CINCINNATI, OHIO. 





The dynamometer here presented con- 
sists of a set of pulleys mounted on a 
suitable frame and disposed as follows : 
The pulleys A and C are fixed to the shaft 
a; Band D are fixed to the shaft d. The 
pulleys E and F revolve freely, as inde- 
pendent loose pulleys on the shaft g. The 
shaft g has a second shaft, 7, fixed to it 
midway between the pulleys E and F. 
Shaft 7 constitutes a pivoting axis, parallel 
to the shafts a and #4, for the shaft g, to- 
gether with the frame K and the weight 
lever L, all rigidly connected. Only 
enough motion of L is allowed to de- 
termine the direction of action. Instead 
of the weight on the lever L, the end of 
the lever could be connected to a small 
platform scale and its tendency to rotate 
weighed, It might be useful to make the 
frame between the pulleys adjustable at d 
and ein order to vary the tension of the 


mations reduced the errors of the sub-| dynamometer belt, or better still, it might 


division to a minimun value of about 
0.0003 inch. It may be added that the 
time required for each series of measures 
was about two hours. 


| Ceiling 









be so constructed that the absolute tension 
could be noted at any time,whether work- 
ing or at rest. The working of the appa- 


'ratus is as follows: A driving belt from 






D 
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BELT DYNAMOMETER, 


The subdivision of each of the 100 sub- 
divisions into 10 equal parts was accom- 
plished by means of an arrangement shown 
in Fig, 2. 

A strip of band-saw steel was prepared 
with a beveled edge, upon which were 
traced two lines whose distance apart was 
by successive trials made exactly equal to 
eack of the subdivisions ruled upon the in- 
dex wheel. This space was then sub- 
divided into ten exactly equal parts, thus 
obviating the necessity of applying any 
corrections. 

The process of ruling the lines consisted 
in bringing each of the 100 lines into co- 
incidence with the micrometer of the fixed 
microscope, and each line of the auxiliary 
scale in coincidence with the micrometer 
of a second microscope, the scale being 
moved forward into coincidence witha 
new subdivision as fast as each one-hun- 
dredth division was ruled. 
quired to make the entire subdivision into 
1000 equal parts was three hoursand 40 
minutes. 

I 

The contract for making the steel forg- 
ings for the Haskell multicharge gun has 
been awarded to the Bethlehem Iron Com- 
pany, and the contract for finishing the 
gun to the Reading Iron Company. The 
amount appropriated for the manufacture 
of this gun is $55,000. 


The time re- 


the source of power is put on the pulley A. 
The machine to be driven is belted from 
the pulley B. The dynamometer belt 
passes from the lower side of the pulley C 
to the pulley F, around F to D, around D 
to E, around E back to C. It will be seen 
that C is a driving pulley and D a driven 
pulley. When the system is at rest the 
four strands of the dynamometer belt have 
the same tension. If now C revolve and 
drive D, the tension 7’, of the belt from C 
around the loose pulley F to D, will cor- 
respond to the tension of the taut side in 
a simple system of two pulleys, and the 
tension 7, of the belt from the lower side 
of D around F back to the lower side of C 
will correspond to the slack side. 

The difference of tension is the driving 
pressure P, and taking what actually 
occurs we have 


27, — 27, 
—“— 


~ 


a 7; —< 3 — fF. 


Now Pin pounds multiplied by the speed 
of the belt is foot pounds developed or 
consumed, ignoring friction. Let r be 
the radius of the pos) in of pulleys E 





and F from the pivot Let / be the 
distance of the weig W from /, to 


* Presented at the Prov 
of the American Soci . of 
Engineers. 


nce meeting (1891) 
Mechanical 


balance the tendency of the frame K to 
rotate about f when working, then 


Wi=r@T, — 21°) or Wt — oe. tie > 
2r 


It is evident that should a Prony brake be 
put in place of the pulley B the power de- 
veloped by the motor to A could be de- 
termined. If a machine be driven from 
the pulley B, the power consumed could 
aiso be noted in the speed of belt and the 
position of the weight from the same 
formula. In the use of different belts as 
dynamometer belts, the relative efficiency 
of such belts can readily be determined by 
the use of the brake attachment. It will 
also be seen that but one side of the belt 
comes in contact with the pulleys. 

rr 


The Chicago Wire Goods Company’s 
Failure. 





The property of the Chicago Wire 
Goods Company, at 23 Lake street, Chi- 
cago, and Aurora, Ill., was placed under 
execution on the 17th inst. by creditors. 
The first writ issued was in favor of Louis 
Wohl for $25,000. Afterward A. H. and 
E. C. Morton entered judgments on three 
notes aggregating $10,000. The Mortons 
are president and secretary of the com- 
pany, and own a large block of stock. 
Their claims are for money loaned the 
company. D. V. Webster also began suit 
in the Circuit Court for $15,000. The 
financial condition of the concern cannot 
be stated with any certainty. The com- 
pany owned a valuable factory at Aurora, 
ill., stocked with machinery for the man- 
ufacture of wire goods and novelties. 
Its estimated value is about $75,000. The 
offices and storehouse at 23 Lake street 
will also figure among the assets, and to 
this must be added outstanding accounts 
worth several thousand dollars. The Chi- 
cago Wire Goods Company had a capital 
stock of $100,000 and are two years old. 
They were organized out of the New 
Haven Wire Goods Company, and followed 
the same general line of business. The 


new company continued the old New York 


office and have done a large business 
through the Middle States. One of the 
causes assigned for the present difficulties 
is that the officers could not obtain suffi- 
cient capital to maintain an expensive 
plant. The Mortons—Albert H., presi- 
dent, and Eugene C., secretary and treas- 
urer—became interested m the company 
about the time of the reorganization. They 
are thought to have considerable money, 
and are interested in several real estate 
and building deals. Until recently they 
had an office in Temple Court Building. 

EEE 


For South American Trade.—A spe- 
cial dispatch to the Chicago Tribune from 
Mobile, under date of June 17, says: ‘‘ The 
promoters of the Pan-American Trans- 
portation Company held their secord day’s 
session to-day and the company were or- 
ganized. The charter recently obtained 
authorizes a capital of $5,000,000. One 
million dollars paid up capital stock was 
represented. in the organization. The fol- 
lowing officers were elected: J. B. 
Clarke of Chicago, president; F. C. 
Rutan of Chicago, vice-president ; Wil- 
liam Kulp of Iowa, treasurer ; F. L. Dana 
of Galveston, Texas, secretary. The ob- 
ject of the company is to establish a num- 
ber of steamship lines between Mobile 
and Central and South American ports. 
As soon as possible the working machinery 
of the company will be put in order, and 
the steamships will be put on at an early 
date.” 








I 


A second enlarged and revised edition 
of the Handbook of the American Re- 
publics has been published by the Bureau 
of American Republics, of which William 
E. Curtis is the executive officer. 
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Manganese Steel.* 





BY H. M. HOWE, BOSTON, MASS. 





Manganese steel is an alloy of iron and 
mangavese, incidentally, and probably 
unavoidably, containing a considerable 
proportion of carbon. 


The effect of small proportions of man- 
ganese on the hardness, strength and duc- 
tility of iron is probably slight. The point 
at which manganese begins to have a pre- 
dominant effect is not knowr; it may be 
somewhere about 2.5 per cent. As the 
proportion of manganese rises above 2.5 
per cent. the strength and ductility dimin- 
ish, while the hardness increases. This 
effect reaches a maximum with somewhere 
about 6 per cent. of manganese. When 
the proportion of this element rises be- 
yond 6 per cent. the strength and ductil- 
ity both increase, while the hardness 
dimishes slightly, the maximum of both 
strength and ductility being reached with 
about 14 per cent. of manganese. With 
this proportion the metal is still so hard 
that it is very difficult to cut it with steel 
tools. As the proportion of manganese 
rises above 15 per cent. the ductility falls 
off abruptly, the strength remaining nearly 
constant till the manganese passes 18 per 
cent., when it in turn diminishes sud- 
denly. 


Steel containing from 4 to 6.5 per cent. 
of manganese, even if it have but 0.37 per 
cent. of carbon, is reported to be So ex- 
tremely brittle that it can be powdered 
under a hand hammer when cold, vet it is 
ductile when bot. 


We have here another of the endless 
cases in which the properties of the alloy 
differ greatly from the mean of those of its 
components. This usually astonishes the 
novice, and even experienced metallur- 
gists are often betrayed by it into expres- 
sions of surprise. It is, in fact, about as 
surprising as the parallel fact that the 
properties of water are not the mean of 
those of oxygen and hydrogen, and that 
those of peroxide of hydrogen are not di- 
rectly deducible from those of water and 
oxygen. 

Passing by such striking properties of 
manganese steel as its freedom from blow 
holes, the great difficulty with which it 
welds, the increase in its toughness caused 
by quenching from a yellow neat, its elec- 
tric resistance enormous and very constant 
with changing temperature, its low ther 
mal conductivity-—passing these by, one 
group of qualities stands out as that which 
must create and yet limit its value in the 
arts. I refer to its remarkable combina- 
tion of great hardness, which cannot be 
materially lessened by annealing, and 
great tensile strength, with astonishing 
toughvess and ductility. This group, I 
say, must at once create and limit its use- 
fulness. The very fact that manganese 
steel cannot be softened; that it ever re- 
mains so hard that it can be machined 
only with great difffeulty, at once sets up 
a great barrier to its usefulness, yet a bar- 
rier which, as we shall soon see, is not so 
insurmountable as it might at first appear. 

On the other hand, if, as I believe, this 
cheap metal has a much higher combina- 
tion of the important properties of hard- 
ness and ductility than exists in any other 
known substance, metallic or non-metallic, 
we can hardly hesitate to prophesy for it 
an important and useful future, for we can 
hardly doubt that for some important pur- 
poses this combination is extremely desir- 
able. This combination is illustrated by 
these strips which have been bent double 
cold, and yet can barely be filed. 





* Presented at the Providence meeting (1891) 
of the American Society of Mechanical Engi- 
neers. 


RESISTANCE TO ABRASION, 


The results given in Table I were ob- 
tained by T. T. Morrell, chief chemist of 
the Cambria Iron Works, by pressing 
weighed pieces of manganese steel and of 
other steel, with a constant pressure, 
against a rapidly revolving hardened steel 
shaft, and ascertaining the loss of weight 
which each piece underwent per 1000 
revolutions of this shaft. Here manga- 
nese steel, indeed, wears faster than tem- 
pered tool steel, but this is not a material 
which enters into competition with man- 
ganese steel, as it is not ductile. The 
difference between the wear of manganese 
steel and that of the other steels tested 
is very great. 

Table I.—Abrasion by a Revolving Hardened 
Steel Shaft. 


Loss of weight of manganese steel........ 1.0 
Loss of weight of blue-tempered hard tool 
GON kc coke co nha sheeaaesnseesn tienes 0.4 
Loss of weight of annealed hard tool 
OE aii sabadiveni ss sat sndeanes? io wtebe 7.5 
Loss of weight of hardened Otis boiler- 
plate steel. .......0..00. hee, Cass oes 
Loss of weight of annealed Otis boiler- 
MY NEE so. nccnasaneseckenen aman 140 


The advantage of manganese steel is 
much less striking, as explained beyond, 
when it is exposed to abrasion by an in- 
tensely hard substance, like emery. This 
is shown in Table II : 


Table Il1.—Abrasion by an Emery Wheel. 


Loss of weight of hard manganese-steel 
Cran ticnacamoae 1.00 
Loss of weight of softer manganese-steel 
iain kacis anew: sy vyatenenemeas 1.19 
Loss of weight of hardest carbon-steel 
WI i eO%. So adedsndieccessaseueeees 1.23 
Loss of weight of soft carbon-steel wheels 2.85 


HARDNESS AND RIGIDITY. 


The hardness of manganese steel seems 
at first to be of a peculiar nature. We 
class together under the single term 


tion should be proportional. It is, I take 
it, because many substances are heterogen- 
eous, with lines of low resistance, like the 
joints in brickwork, the cleavage in 
crystals, the grain in wood, that these 
properties often bear so little relation to 
each other. 

Again, while the resistance to com- 
pression in a material which yields by 
bulging should be related to the tensile 
elastic limit, since such substances simply 
take set under compression, the particles 
changing their relative positions without 
solution of continuity, the resistance to abra- 
sion should be related to the ultimate tensile 
strength, since each is measured by the 
force needed to break continuity by tear- 
ing particle from particle. This force at 
the plane where any two particles are torn 
apart is in either case a pull—i. e., ten- 
sile. 

The resistance to abrasiop, moreover, 
should be related to the coefficient of fric- 
tion of the metal; or, regarding the sur- 
face of the metal as like a brush or the 
surface of a file, the abrasion and the co- 
efficient of friction should depend on the 
depth to which the teeth of the abrading 
| file fit between those which it 1s to abrade 
| and the mode of distribution of the teeth 
of the two files which are abrading each 
other, 

Be this as it may, the hardness of man- 
| ganese steel seems to be of an anomalous 
|kind. The alloy is hard, but under some 
| conditions not rigid. It is very hard in 
| its resistance to abrasion ; it is not always 
hard in its resistance to impact. I do not 
recall a case in which it has not shown 
‘itself very hard when exposed merely to 
/abrasion, yet there are cases in which it 
/has not shown itself hard under repeated 


SSS SSS lS 


| impact. 


| I do not refer to the mere fact that it 


‘can be indented by a sharp blow ; this 


TABLE III. 


Tests of Manganese and of Carbon-Steel Aw!es.* —Hadfield. 


7 
| 
| 

Effect produced by the 


number of blows as under. in foot-tons. 





RIE is aceon aw ccnenas kee 79.883 


Me A nadine snncscanccd 208.531 
AAG TO BECOME. osc icine ccc 348.591 
At the twentieth............. 497.988 


*Excerpt Proc. Inst. Civ. Engineers, XCIIL., Part III., 1888, p. 29. 


‘* hardness what seem to be several toler- 
ably distinct properties. These, though 
they habitually coexist, do not necessarily. 
Resistance to abrasion, to indentation by 
a sharp object, and to compression, habit- 
ually go band in hand ; yet, on reilection, 
we see that there is no a priori reason why 
they must coexist. I think that the ten- 
sile elastic limit should be closely related 
to the cohesion of the substance along the 
lines of least cohesion, or to the minimum 
cohesion. The resistance to abrasion, 
should the lines of low resistance be far 
apart, may bear little relation to this 
minimum cohesion, but be dependent on 
the cohesion between the particles imme- 
diately exposed to abrasion and those next 
them. The tensile elastic limit and the 
ultimate tensile strength of an emery 
wheel are very low; its resistance to abra- 
sion enormous. That is because its mini- 
mum cohesion, which occurs between the 
grains of emery and their cementing mat- 
ter, is very low; while the cohesion 
between the molecules of any one individ- 
ual grain of emery is evormous. Among 
absolutely homeogeneous substances, free 
from initial stress, the resistance to com- 





Sum of permanent deflections or bends in 
inches produced on— 


Energy developed 


No. 1 No, 2. 
Special steel axle. Manganese-steel axle. 








24.953 8.501 
66,188 19.403 
105.248 30,212 


And broken. 
CUED cde CARR NER aes 39.491 
And broken. 


power of enduring distortion is almost a 
necessary consequence of its great duct- 
ility. I refer to its behavior under condi- 
tions like those of a hammer head or 
stamp shoe. As a material for stamp 
shoes, for horse shoes, for the knuckles of 
an automatic car coupler, mangenese steel 
has not met our expectations. When we 
remember how many of us have been study- 
ing carbon steel these long years, and how 
ignorant we must yet confess ourselves 
concerning even some of its prominent 
characteristics, there is little wonder if, in 
speaking of so little studied a material as 
manganese steel, I must admit that its 
rigidity ia certain cases, its pliancy in 
others, is puzzling. 


ARMOR PLATES. 


The armor plates which I will soon 
describe give an instance of apparently 
great rigidity under shock ; but it is 
probable that the reason why the man- 
ganese-steel armor plates did not crack, 
while the steel one did, is that the 
manganese steel can undergo such great 
distortion without failure of continuity. 
For, though the plates as a whole are but 


pression, to abrasion and to tensile distor-' little distorted, the metal immediately 
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about the holes must have been distorted 
greatly, yet but trifling cracks appear. 


CAR AXLES. 

Another instance of tigidity under 
shock is that of a manganese-steel car axle 
tested by Hadfield, in comparison with a 
special carbon-steel axle. Each was struck 
repeatedly by a 20.75-hundredweight ram, 
while resting on supports 3 feet apart, 
and each was reversed after every blow, in 
the usual way. The manganese-steel axle 
received, up to the time of breaking, blows 
representing 43 per cent. more energy than 
those received by the carbon-steel axle ; 
yet the total deflection of the manganese- 
steel axle was very much less than that of 
its competitor. (See Table III.) 


CAR WHEELS. 

A case of good behavior under shock is 
furnished by a 33-inch manganese-steel 
car wheel, weighing about 612 pounds. 
It was dropped edgewise on a 1-ton 
steel block, bedded in the ground, repeat- 
edly, from gradually increasing hights, 


TABL 


rigid as the carbon steels with which it 
will then have to compete, direct experi- 
ment alone can tell. 

Having called your attention to the 
great obstacle to the use of manganese 
steel, its persistent hardness, let me now 
point out how this obstacle may be evaded 
and even surmounted. 


SPECIAL FORGING APPLIANCES. 


Fortunately, manganese steel forges 
readily at a yellow heat, though at a bright 
white heat it crumbles under the hammer. 
But it offers greater resistance to deforma- 
tion—i. ¢., it is harder when hot—than 
catbon steel. This increases the cost of 
forging to a certain extent, and if very 
great reduction of cross section is to be 
effected by forging the increased cost 
may be very serious ; hence it 1s desirable 
that the ingot or other casting which is to 
be forged should have, when cast, as 
nearly as possible the dimensions of the 
finished piece, so that but little forging 
may be needed. 


E IV. 


Drop Tests on Manganese-Steel and other Car Wheels. 


Manganese-steel wheel. Soft carbon-steel wheel. 


Hight of fall. 





No. of Hight of fall. No. of 


Chilled cast-iron wheel. 


Hight of fall. 


No. of drops. Feet. drops. Feet. drops. Feet. 
2 16 l 10 1 4 
9 28 1 ll 1 6 
Rim slightly 1 12 1 lw 
cracked. 1 13 Broke into six 
3 “ae 1 14 pieces. 
Tread broken Cracked slightly. 
through. 7 1s 
1 18 
Cracked about 
1-6 across the face 
of the tread. 
Total hight dropped... 368 sa cares 183 disttaedi 2 
Average hight of drop. es Ratoieeiecni 14.1 Whee: Mags 6.7 





with the results given in Table IV. For 
comparison, an American chilled cast-iron 
wheel, made by one of our best makers, 
and also some excellent carbon-steel wheels, 
were tested in the same way. 

The total energy represented by the 
work done on the manganese-steel wheel 
was 100 foot-tons, or 18 times as much as 
in case of the cast iron and twice as much 
as in case of the carbon steel ; and this, 
although the average fall of the mangan- 
ese-steel wheels was four times that of the 
chilled cast iron and nearly double that of 
the carbon steel. (See Table IV.) 


AXES. 


Again, manganese-steel axes have 
chopped cold iron bars through. Here we 
have great rigidity under shock. 

Yet in other cases manganese steel has 
not shown the rigidity which those I have 
just described would lead us to expect. 
However, I know of none in which manga- 
nese steel has proved brittle under shock, 
except in early experimental work, in 
which the steel was unwisely given too 
much carbon, and further excepting un- 
toughened manganese-steel castings. 

A partial explanation of the cases I have 
referred to, and of others, and an inference 
frcm them, is that manganese steel is more 
rigid than the soft steels with which it 
competes in ductility, but less rigid than 
the hard steels, which it excels in hard- 
ness. 

To sum this up, in resistance to abrasion 
alone manganese steel excels the hard 
carbon steel (when unbardened), and a 
Jortivri of the soft steels. Where both 
abrasion and repeated shocks are to be re- 
sisted, manganese steel is certainly less 
liable to break than the hard carbon steels ; 
but whether, under new conditions, com- 
bining shock and abrasion, it will prove as 


Iron, carbon steel, and the other metals 
and alloys in general use, are readily 
tooled when cold. Hence we have in 
general tolerated forging appliances which 
leave the piece in a shape in which a con- 
siderable amount of tooling is needed. 
But, even for these metals, recent years 
have developed ingenious methods of 
forging even complicated pieces so closely 
to the needed shape as to avoid subse- 
quent tooling or to greatly reduce it. We 
have not only the great advances in drop 
forging, but several different kinds of 
rolling machines, of the general class to 
which the Simonds rolling machine belongs. 


BRIDGE PINs. 


For example, it appeared that manga- 
nese steel should be a valuable material 
for bridge pins, since these need not only 
great shearing strength, but great hard- 
ness, If they wear away, the play which 
arises is extremely injurious to the bridge. 
We were at once confronted with the 
difficulty of providing threads on the ends 
of the pins to hold the lock nuts. The 
difficulty had hardly arisen when it was 
overcome by the discovery that Messrs. 
Wyman & Gordon of Worcester, had a 
machine which forges threads on round 
bars of any size, and apparently accurately 
enough for this pupose. 


COLD SHAPING. 


Turning now from this way of evading 
the hardness of manganese steel by special 
appliances for working it while hot, we 
come to appiiances for shaping it while 
cold, despite its hardness. These are, 
first, emery wheels of various kinds for 
cutting it; second, hardened carbon-steel 
rollers, dies, &c., which work it cold. 

Emery is so much harder than manga- 
nese steel that it cuts it with great ease. 
Indeed, as an observer from the summit 


of a lofty mountain hardly notes the little 
hills at its base, their elevation being so 
trifling compared with his, so the 
hardness of emery exceeds that of 
manganese steel so greatly, that when 
cut by the emery, the resistance of this 
metal to abrasion excels that of carbon 
steel much less than when the abrasion is 
effected by a revolving steel shaft. This 
is illustrated by Table 2. 

I may almost say that what the com- 
mon hardened steel tool is to most metals 
the emery wheel will be to manganese 
steel. Just as we turn other metals in 
the lathe by holding a hardened steel tool 
against them while they revolve, so we 
may turn objects of manganese steel by 
mounting them in like manner, and sim- 
ply substituting for the hardened steel 
tool an emery wheel revolving swiftly. 
So, too, may the stationary tool of the 
planer, and in some cases the reciprocating 
tool of the slotting machine, be replaced 
by the revolving emery wheel, the piece 
which is to be planed moving past the 
emery wheel, that which is to be slotted 
remaining stationary, while the emery 
wheel, driven by b: It or gearing, plays up 
and down. 

HARDENED STEEL. 


Turning now to means of working ra- 
ther than of abrading it when cold, this 
thin wire shows at once that it is possible 
to work the metal cold to a very consider- 
able extent. This wire has been made by 
drawing through dies when cold in the 
common way. It is, however, hardly likely 
that manganese steel wire will be widely 
used, the material offers so much resist- 
ance in drawing, is so hard, and requires 
such frequent annealing. After every two 
drafts it must be highly heated and 
quenched in cold water. 

The great amount of cold working 
which wire drawing requires may be so 
costly as to be prohibitory, yet a smaller 
amount may cost but little. If manganese 
steel could not be worked cold at all, it 
might be a serious thing. Even the most 
acccurate methods of hot forging bring 
the metal only approximately to the size 
desired, for the following reason: The 
temperature at which the metal is forged 
while hot must vary considerably. As 
that temperature varies, so does the num- 
ber of degrees through which the metal 
must pass in cooling thence to the common 
temperature ; and as the contraction of 
the metal in cooling is proportional to 
range of temperature through which it 
cools, so must the amount of contraction 
which the metal undergoes in cooling 
vary. So that no matter how accurately 
we bring the metal to a given desired 
shape and size when hot, as we cannot 
regulate closely the temperature at which 
we give it that size and shape, so will the 
size and shape which the metal has after 
cooling vary. For many purposes this 
variation may not be serious. But for 
many others it is extremely serious, pot to 
say prohibitory. Yet so sligyt is it that 
but a very little cold working 1s needed to 
compensate for it. 

Now, it so happens that Samuel John- 
ston of 140 Nassau street, New York 
City, has devised and constructed ma- 
chines capable of rolling manganese steel 
and other metallic substances while cold, 
and with great ease. I have here a strip 
of manganese steel which was originally 
throughout its length of the cross section 
which its larger end now has. It has 
been worked down to its present shape 
while cold, and without annealing. I am 
informed that this machine can produce 
pieces of exceedingly irregular shape. 
With the slight familiarity which I have 
with it, I find it difficult to set a limit to 
the shapes which it can produce. As we 
can turn wooden gun stocks and axe 

handles in a lathe, so can this machine 
turn out even most irregular pieces. 
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It is still too early to assign to those two | in its tread in succession against the emery 
methods of shaping mangagese steel when | wheel 












cold their exact fields. In many cases it 
is probable that either can be used, as in 
turning bridge pins and car wheels, in 
trimming armor plates, and in shaping 
plow points. In other cases, such as that 
of car axles, where an irregular cross 
section must be given with extreme accu- 
racy, the Johnson machine seems more ap- 
plicable than the emery wheel. 


ESTABLISHED USES. 


When we come to the actually well-es 
tablished uses of manganese steel, I must 
act the apologist. They are few. In ad- 
dition to the inertia of custom, which 
properly leads each to cling to the ma- 
terial which does well enough rather than 
brave the ills he knows not of, we have 
the really serious obstacles which the very 
nature—indeed, the very advantages—of 
this alloy oppose to its use, and certain 
personal considerations on which I mav 


cone such as is used successfully for dress- 
ing out the conical steel dies through 
which steel bars are drawn cold. But an 
objection to this is that the purchaser of a 
car wheel may wish to bore out his wheel 
to fit a particular axle after it has left the 
maker’s hands. 
weld or cast into the manganese-steel 
wheel a center of iron or soit steel, which 
can be bored readily. 


horse tram car in Chester, England, were 
returned after running 80,000 miles. 
service under horse cars is very trying, as 
the brakes are so often applied, and as so 
much sand and other gritty matter lies on 
the rails. 
important street railroads in this country 
follows : 


proached. He thought that it would 
have been better had tables 1 and 2 given 
the wear on the emery wheel and also on 
the shaft. The wear cf the steel also 
ought to have been determined on other 
materials, on hard and smooth wheels, 
and when subjected to loose, but 
sharp, cutting edges. The tests of the 
axles were ina certain sense misleading, 
since it is not stated whether the axles 
were turned, as it is probable they were, 
at every blow, when each succeeding blow 
would have to overcome the deflection 
caused by the previous blows and the test 
would become severe. How these tests 
were made should be explained. Another 
point was where the hight of drop was 
measured from. It would make a great 
deal of difference if the drop was measured 
from the bearings or measured from the 
highest point of the axle. There were ob- 
jections to the way of testing the wheels, 
which were dropped on their flanges. In- 
stead of this a block should have been 


The hub might be bored with an emery 


Hence it will be better to 


Manganese-steel wheels under a one- 


The 


The mileage on one of the most 
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vg of -_ Gevdiontanad of mangancse steel Zee. ee veee | 154 14 4,537 Professor Rogers said that this steel had 


been recommended for standards of length. 
He had noticed that under the finest polish 
there were pits. He had lined a surface with 
1000 lines to the inch. Blows of a ham- 
mer did not distort the lines. 


and of many other extremely promising 

alloys. There has been lack of laborers, 

rather than lack of promise of harvest. 
The most important single use for man- 





were of cast iron and one of carbon steel. 
I am informed that some manganese- 


P+ ~ 
oes Teens ety 


Pe - 


er ee 4 ee = 
SSE ee ee ae - 


om 


oe 


-. 


cares 


Ps 
eee ae 


——— er = 


ganese steel is for the pins which hold the 
buckets of elevated dredgers. Here 
abrasion chiefly is to be resisted ; here 
manganese steel has given remarkable re- 
sults, and here its use has, I believe, 
ceased to be tentative. 

Another important use is for the links 
of common chain elevators. The manu- 
facturer who uses them most reports that 
they last more than twice as long as carbon- 
steel links. 

The Cyclone pulverizer consists of two 
propeller blades, set end te end, in a closed 
chamber, and revolving rapidly in oppo- 
site directions. The ore or other sub- 
stance to be powdered is dropped between 
these blades. They are thus subjected at 
once to severe abrasion and to heavy 
blows ; hence they must be tongh and 
hard. While chilled cast iron is found 
to abrade slightly less under these con- 
ditions, yet it often breaks, causing seri- 
ous accidents. Manganese steel has been 
found perfectly safe and has been regularly 
adopted. Besides many smaller uses a 
great many points and crossings for both 
steam and horse'railroads have been made, 
but it is not yet known how the wear of 
manganese compares with that of carbon 
steel under these conditions. 


Car wheels probably offer the most 
promising use for manganese steel. A 
car wheel must first of all be so tough and 
trustworthy that it will not break even 
under the trying conditions of use, and 
beyond this, it must resist abrasion ; 
in short, it must have this combination ot 
toughness and hardness which manganese 
steel offers. Several serious obstacles have 
retarded the introduction of manganese 
steel for this purpose, but we see our way 
pretty clearly to cvercoming these com- 
pletely. And I hope strongly to see 
manganese steel become the material 
for passenger-car wheels within a few 
years. I am less hopeful as regards 
freight car wheels, because the results 
are less serious when a cast-iron wheel 
breaks under a freight train than when it 
derails a passenger train. 

The chief difficulty in the way of intro- 
ducing manganese-steel car wheels has 
been the extreme hardness of the metal, 
which made it difficult to turn the tread 
and to bore the hub true. This difficulty 
is now well in hand. The tread may be 
turned by means of an emery wheel, the car 
wheel itself being mounted in a lathe and 
revolving slowly so as to bring each point 





steel wheels have run over 300,000 miles 
each without turning, on a New England 


e. g., from grit—manganese steel com- 


Mr. Howe admitted in closing that 
manganese steel, considering its hardness, 
does not stand up well under compression, 
although under some conditions some 
kinds of manganese steel will stand com- 
pression. He said that in testing the 
axles the hight of drop was always meas- 
ured from the bearings. He explained 
that the axles were turned after each blow. 
He further said that the increased cost of 
manganest steel was due solely to the first 
cost of the original material. 


ee 


railroad, 
For gears exposed to excessive abrasion— 


mends itself. 

For safes, also, it should be well fitted, 
as it can neither be broken by sledging, 
nor cut, nor drilled. 

Armor-Plate.—It is to be expected that 
manganese steel should make excellent 
armor plates, for here hardness and tough- 
ness should be combined. The plate must 
be so hard that the shot does not penetrate 
it, yet so tough that it does not crack and 
let the water in; and such experimental 
data as we have indicate that it will ful- 
fill this expectation. 

[Engravings illustrated the effects of a 
shot on manganese steel ; on carbon steel 
containing 0.25 per cent. of carbon ; and 
on wrought-iron.| The wrought-iron 
plate was completely perforated ; the 
carbon-steel plate was cracked through ; 
three manganese-steel plates received in all 
four such shots, which in two cases pene- 
trated 4 inch, and in the other two § 
inch. The manganese-steel plates became 
somewhat dished by the blows, as is 
roughly shown in Fig. 281, and in two 
cases a slight surface crack resulted around 
the inside of the hole. 

A sliding ram had hard steel armor- 
piercing shot attached to its lower face, 
and was dropped from a hight of 8 feet 
upon these several plates, which were 
supported firmly on timber. The man- 
ganese-steel plates were 9 inches square 
and 0.75 inch thick. The conditions of 
this test do not, indeed, reproduce those 
of actual warfare ; in the one case we have 
a great mass moving slowly, in the other 
a small mass moving swiftly. 

Notre.—I must caution the reader that, 
though I have tried to treat the subject judi- 


cially, allowance should be made for bias on my 
part, owing to direct pecuniary interest. 


DISCUSSION, 


Secretary Tracy has issued another ad- 
vertisement inviting proposals for the con- 
struction of a steel twin screw seagoing 
torpedo boat. Under the former adver- 
tisement two proposals were received, but 
the Secretary decided to increase the size 
of the boat and change the plans in other 
respects, so that this readvertisement was 
made necessary. The proposals are to be 
—— on August 18. The boat will be 
about 120 tons displacement, and must be 
completed within 12 months after signature 
of the contract. The proposals may be under 
the Department’s designs or in accordance 
with the bidders’ designs. The minimum 
speed is 24 knots per hour, and provision 
is made for a bonus ranging from $2500 to 
$3500 for every + knot speed above 24 
knots, and for deductions of $2500 for 
every } knot deficiency. The vessel may 
be accepted if she makes 22 knots per 
hour. 





The Pan-American Transportation Com- 
pany, who were organized as atesult of 
the Pan-American Congress, and chartered 
by the Alabama Legislature to operate 
steamships between this country and 
Central and South America, have opened 
books of subscription in Mobile, Ala. The 
directors organized by electing J. R. 
Clark president, F. C. Ruttan vice-presi- 
dent, F. L. Dana secretary and W. O. 
Culp treasurer. The capital stock is $10,- 
000,000, with the privilege of increasing 
to $100,000,000. $1,000,000 has been 
subscribed. 


G. C. Henning held, in opening the dis- 
cussion, that manganese steel possesses 
certain peculiar properties. Under some 
conditions its resistance to compression 
was very slight, so much so that when 
placing in the testing machine the jaws 
crush the ends of the test piece before the 
limit of tenacity has been reached. In 
other words, while the metal would resist 
tension it would fall down under com- 
pression before the limit had been ap- 





The special representatives of the Treas- 
ury Department in Europe to serve in con- 
nection with the admission of foreign 
exhibits for the World’s Columbian Ex- 
position are Charles H. Grosvenor of Ohio, 
John M. Butler of Philadelphia and 


Prof. John M. Ellis of Oberlin, Ohio. 
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A New Belt-Testing Machine.* 





BY GEO. I. ALDEN, WORCESTER, MASS. 





A machine for testing belts should meet 
the following requirements: It should 
give accurately the sum of the belt ten- 
sions ; the power transmitted, from which 
the difference of tensions can be readily 
found ; the number of revolutions of the 
driving pulley ; the number of revolutions 
of the ditwen pulley and the number of 
_ Tuns of the belt during the trial, and also 

during any interval of the trial. 

It should be capable of adjustment to a 
constant load and to any load within the 


The peculiar features of the machine 
are : 

1. The attachment to the driven pulley 
of an automatic absorption brake, made on 
the principle of the dynamometer, de- 
scribed on page 958, Vol. XI, of the 
‘** Transactions ” of the society. 

2. The method of supporting the driven 
pulley, by which the weight of the pulley 
is taken by the tensions of the belt. 

3. The recording apparatus. 

» The construction of the absorption brake 
and its attachment to the driven pulley is 
shown in Figs. 1 and 2. Fig. 1 is a part 
sectional plan and Fig. 2 an elevation. 
The pulley A turns freely on the shaft B. 
The hub of this pulley is turned down at 


Fig. 2.—Elevation of Brake. 





NEW BELT TESTING MACHINE. 


capacity of the belt it is proposed to test ; 
to a change of load without changing the 
sum of the tensions ; to any constant load 
with the sum of the tensions varied. It 
should give the arc wrapped by the belt on 
the driving and driven pulley and should 
record automatically the revolutions of the 
driving and driven pulleys and the runsof 
the belt. 

The object of this paper is to describe a 
belt-testing machine designed for the En- 
gineering Laboratory ot the Worcester 
Polytechnic Institute, and built at the 
Washburn shops. Much of the design is 
the work of Wm. W. Bird, formerly an 
instructor in the institute. 


* Presented at the Providence meeting of the 
1p. Society of Mechanical Engineers 


a, and a cast-iron piece, C, is bored out, 
fitted upon the hub and bolted to the web 
of the pulley, as shown atcc. This cast- 
iron piece has its face F nnished smooth. 
Another cast-iron piece D carries a copper 
disk d, which makes water-tight joints 
with the piece D by means of driven 
wrought iron rings, RR. Between the 
copper disk d and the cast-iron piece D is 
a space $8, to which city water is ad- 
mitted through a pipe not shown in the 
drawing. 

The forked arms E E are bolted to the 
piece D and carry projections ¢ ¢, from 
which, by means of edge knifes and rods, 
are suspended the pans F F, which receive 
the weights used to balance the load, this 
load being the friction between the copper 
disk d and the piece C. The pressure 
which causes this friction is produced and 


regulated by the admission of city water 
to the space 8. The rubbing surfaces f 
are lubricated by the admission of oil to 
the cavity K, the oil beiag carried slowly 
over the surfaces from the center to the 
circumference by centrifugal force, making 
the lubrication perfect. The heat gener- 
ated is carried off by allowing the water, 
which presses the copper disk against the 
surface of the revolving piece C, to cir- 
culate freely to the brake. 

The pulley and its connected parts are 
supported by the belt, and in order to 
keep the axle of the pulley horizontal, a 
balancing frame, G, is provided. This 
frame is hung in adjustable bearings, J, 
and its weight is so distributed that its 
center of gravity is on the axis of the 
bearings. Pins p, with conical ends, en- 
gage with the ends of the shaft on which 
the pulley revolves, in the manner shown 
in Fig. 1, so that while the balancing 
frame does not affect the weight which 
comes on the belt, it prevents oscillation 
of the pulley axle, and at the same time 
allows the pulley to adjust itself to the 
stretch of the belt. 

Fig. 3 is an elevation of the machine, in 
which M is the driving and B the driven 
pulley, The speed of the driver may be 
varied in any usual way. 8 is a shaft, 
which receives a slow positive rotary mo- 
tion from the shaft of the driver by means 
of a worm, T, and a train of gearing. 

The shaft S carries a wheel, W, having 
at uniform distances on its face sharp 
points, by means of which the revolution 
of the wheel gives a positive motion to a 
strip of paper, which is thus transferred 
from thespool L to another spool just behind 
L, Fig. 3, the paper being kept at a constant 
tension by means of small weights, which, 
acting upon cords wound around the spool 
axles, actuate the spools. The sharp 
points in the face of the wheel W leave 
prick marks upon the paper, the distance 
between two consecutive marks represent- 
ing 50 revolutions of the driver. Upon 
one element of the face of the wheel W is 
a pair of points which serve to mark on 
the paper a length equal to the circumfer- 
ence of the wheel W, this length repre- 
senting 600 revolutions of the driver. 

A pencil, P, carried by an arm, /, and 
pressed by a spring against the paper, as 
it moves with the face of the wheel W,-re- 
cords a line on the paper. As often as a 
certain point in the belt passes a given 
fixed point the pencil is actuated by an 
electro-magnet, and records a notch in the 


line upon the paper. 

The number of revolutions of the driven 
pulley B are recorded in a similar manner, 
except that as the driven pulley revolves 
on its axle rotary motion is communicated 
to the shaft T by a cam, ¢, in the rim of 
the driven pulley, which cam operates a 
click which engages with a toothed wheel, 
V, upon the shaft T. 

The machine is operated as follows: 

The belt being adjusted upon the pulley, 
weights are placed in the pans, which, to- 
gether-with the weight of the machine, 
constitute the sum of the belt tensions. 

These weights are so distributed in the 
two pans as to give the desired load. 

Power is applied to the shaft of the 
driver, and the machine attains its normal 
speed. 

The city water is then admitted te the 
brake in the driven pulley, and is so regu- 
lated, either by an automatic valve or by 
an attendant, as to cause the friction of 
the brake to balance the weights in the 
pans. 

The experimenter, standing near the re- 
cording apparatus, holds his watch, and at 
the instant he desires to begin the test, 
turns a switch and notes the time. Dur- 
ing the test a button may be pressed at 
regular intervals, and a mark recorded. 
These marks ‘divide the whole record into 
any desired number of sub-records, each 
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complete in itself, but representing a 
shorter run. 

The object of making these sub-records 
is to ascertain whether the total slip for 
the trial is uniform or intermittent. 

The-test is closed by throwing out the 
switch and noting the time Thetwo rec 
ords are then examined, and the data ob- 
tained may be written upon the ends of 
the ribbons, which are coiled and filed 
away for future reference. 

In summarizing the advantages of the 
machine, it may be noted: 

1. That it requires no calibration ex- 
cept the weighing and measuring of the 
parts. 

2. It has no errors except such as are 
due to imperfect construction, and these 
may be reduced to any desired minimum. 

3. It does not require, during the trial, 
observations in which the errors or the 
personal equation of the experimenter are 
included, 

4. The axis of the driver being virtually 
above that of the driven pulley, the arc 
wrapped by the belt on each pulley can be 
accurately determined. 

5. It furnishes a complete and accurate 
record of the pulley revolutions and belt 
runs, from which the slip of the belt on 
each pulley may be computed. 

6. It has but few parts and is operated 
with ease and convenience. 

The discussion of the results obtained 
by experiments with the machine is re- 
served until more abundant data have 
been obtained. 


- a — 


Uniform Bill of Lading. 





The New York Board of Trade and 
Transportation has adopted the bill of 
lading put forward by the National Trans- 

rtation Association at its recent meet- 
ing at Chicago, and the text of which is 
given below : 

Officia! uniform bill of lading for interstate 

commerce. 
pan tees ee Ee 


Received for transportation from..... ........ 
in apparent good order, except as noted, the 
property described below (value unknown), 
marked and consigned as indicated below, and 
subject to carriers’ liabilities as laid down by the 
common law in force in the various States, 
Territories, provinces or foreign countries 
through which the property must puss. 

The rate of freight upon the property herein 
described shall not exceed. ........per ... 


Marks and con- | Description | Weights subject 
signmeuts. | af articles, | to correction, 


It is intended to submit this bill to 
Congress at its next session, with the re- 
quest that such measures be taken as shall 
be deemed advisable to compel the car- 
riers of the United States to furnish all 
shippers with bills uniform with it or with 
a similar one in which the common law 
liability only of said carrier shall be ex- 
pressed, and also the early establishment 
of a uniform classification, the rules and 
conditions of which shall be just and 
reasonable. 

The work is to be pushed forward by 
the National Transportation Association, 
which is composed of delegates from 
various business organizations throughout 
the United States. It has sent to all the 
commercial organizations of the country 
a circular letter urging immediate action 
on their part. 

Representing the most influential busi- 
ness organization of the country, and a 
membership of more than 20,000 business 
men, this association insists that in fram- 
ing a bill of lading the merchant should 
at least be consulted ; nay, more, that he 
should have an equal voice in its construc- 
tion, Railroads are made for the public, 
and not the public for the railroads. An 
early opportunity will be given by the 
Interstate Commerce Commission to hear 
all parties interested upon this subject of 
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vital interest to the business concerns of|the city limits. Nearly 7000 men work 


the several States 

The subject of a uniform classification is 
likewise an important one, and is conceded 
by the transportation lines on the one hand 
and merchants on the other to be impera- 
tively demanded. 
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Chicago Industrial Statistics. 


A recent publication by the city author- 
ities of Chicago is of some statistical in- 
terest. According to this report there are 








Ceiling . 





Basement 


on the street railways. In one retail dry 
goods store 1200 male clerks and 1800 fe- 
male clerks are employed. Another 
employs 900 females and 600 males. 
The retail trade of the center of the city 
has developed remarkably in the direction 
of department stores, of which there now 
are 13 of very large proportions, furnish- 
ing employment for one-fifth of the total 
number of persons who work for the re- 
tail trade in the whole city. The industry 
making the largest showing for women is 





Fig. 3.—Elevation. 


NEW BELT TESTING MACHINE. 


407,000 persons pursuing gainful occupa- 
tions, out of a total population of about 
1,200,000. About 200,000 of these are 
engaged in productive industry, otherwise 





the manufacture of clothing, in which 
there are 7750 women employed. The 
industry employing the most men is that 
of meat packing, in which 24,000 are en- 


manufactures. The largest number of| gaged. Prominent among gainful opera- 
persons employed by any one concern isj tions is saloon keeping, the saloons num- 


6775, who are on the pay rolls of Armour 
& Co., the meat packers. Of these 275 
are women. The next largest employer of 
labor is the Illinois Steel Company, whose 


| berin 





g 5650, furnishing occupation to 17,- 
050 men and 3900 women. The saloons 
in which women are employed are a com- 
‘bination of boarding house and saloon. 


works in Chicago kept 5025 men busy | The importance of the building interests 
in 1890. A single railroad company, the|is shown by the statement that 22,500 


Chicago and Northwestern, have 5100 
names on their list of employees within 


| males and 185 females are employed by 
1460 builders and contractors. 
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Steel Castings.* 





H. L. GANTT, PHILADELPHIA, PA. 





During the past few years steel castings 


have come extensively into use in the con- 
struction of machinery. The great power 
and size of many machines now being 
built demand a metal stronger than cast 
iron, and steel seems to be the most suit- 


able substitute. Steel castings, however, 


have not given universal satisfaction by 


any means. 


One man complgins that they are not 


true to pattern; he has been using iron 


castings and expects those of steel to be as 


accurate as the iron ones. A little con- 
sideration will show that such expectation 
is unreasonable. Steel castings not only 


shrink much more than iron ones, but with 
less regularity. If iron castings are made 


from approximately the same grade of 


metal they will be very nearly uniform in 
size. With steel castings the amount of 
shrinkage varies with the composition and 


the heat of the metal; the hotter the 


metal, the greater the shrinkage ; and, as 
we get smoother castings from hot metal, 


it is better to make allowance for large 
shrinkage and pour the metal as hot as 
possible. Then all castings should be 
thoroughly annealed, and in doing this a 
heavy scale is formed, leaving the casting 
pitted; this is very marked if the metal 
has been a little cool in pouring. We 
must not, therefore, expect to find steel 


castings as true to pattern as iron ones, 


The safest thing to do is to allow ,’, or 4 
inch per foot in length ‘or shrinkage, ex- 
cept in very heavy castings, where 4 inch 


is sufficient, and 4 inch for finish on all 


machined surfaces except such as are 
Cope surfaces which are 
to be machined should, in large or 


cast ‘‘up.” 


hard castings, have an allowance of from 


% to 4inch for finish, as a large mass of 


metal slowly rising in a mold is apt to be- 
come crusty on the surface, and such a 
crust is sure to be full of imperfections. 


On small, soft castings 4 inch on drag 


side and } inch on cope side will be suf- 
ficient. No core should have less than 4 
inch finish on a side, and very large ones 
should have as much as 4 inch on a side. 
This seems a great deal, but will be found 
economical in the long run. 

Another man will say that so many 
castings have ‘*blow holes” in them. 
This is undoubtedly true, but unless the 
holes are so large as to make the appear- 
ance of the casting very bad, or occur on 
a wearing surface, they should not give 
any anxiety, as such metal is always 
tougher than solid metal of the same 
hardness. Blow holes can be entirely pre- 
vented in castings by the addition of man- 
— and silicon in sufficient quantities, 

ut both of these cause brittleness, and it 
is the object of the conscientious steel 
maker to put no more manganese and sili- 
con in his steel than is just sufficient to 
make it solid. Working with this object 
in view, he occasionally fails to get quite 
enough in to make his castings entirely 
free from blow holes, while one who is 
simply aiming at solid castings regardless 
of quality gives his metal a dose of sili- 
con which is sure to make it solid ; and 
if there should already be a littie more 
silicon in the metal than he is counting 
upon his castings will be beautifully 
smooth and solid, but brittle and far in 
ferior to those with the blow holes in 
them. If such castings are to replace 
iron oues which have broken, they will, 
as a rule, be good enough; but if they 
are for new work and good tough castings 
have been counted upon, they will be very 
apt to fail. 





* Presented at the Providence Meeting of the 
—_— Society of Mechanical Engineers 
(1991). 














Another complaint is that many of the 
heavy sections on being cut into are found 
to contain large shrinkage holes. This is 
true, but most people do not consider the 
excessive shrinkage of steel in designing 
their castings, but make them just as if 
they were to be cast of iron. An iron 
founder can always get hot metal from his 
cupola to feed any casting as long as it 
continues to shrink. The steel founder 
taps all the metal from his furnace at once, 
and it is necessary that the casting shall 
be so designed and the sinking heads so 
placed that it shall need no more feeding. 
In order to get sucha casting solid it must 
cool from the bottom up, and the sinking 
heads must be the last portions to 
chill or set. In other words, every 
portion of the casting must have a fluid 
connection with the sinking head until it 
is solid. The necessity, therefore, for de- 
signing steel castings in such a way that 
the heavy portions may be cast ‘‘ up ” with 
sinking heads on them is much greater 
than in cast iron, for many a section which 
in cast iron would have scarcely any 
shrinkage hole in it would in steel be so 
badly shrunk as to be unfit for use It will 
follow also that the section of the sinking 
head must be greater than any portion of 
the casting to enable it to retain its heat 
until the whole of the casting is set. 

The best results are arrived at when all 
portions of the castings are of a uniform 
thickness, or very nearly so. In such a 
case there is but little danger of shrinkage 
holes, and the even cooling will, as a rule, 
cause the casting to retain its shape and be 
true to pattern ; while those in which the 
sections vary very much in thickness are 
apt to depart a good deal from the pat- 
tern by warping from unequal cooling. 

Another and very serious trouble is the 
tendency which castings have to crack in 
cooling. These cracks, or ‘‘ pulls,” as they 
are generally known, take place just after 
the steel has passed to the solid state and 
when it is still greatly lacking in tenacity. 
The contraction of the casting begins very 
soon after it has become solid, and unless 
every portion is free to shrink there may 
not be strength enough in the metal to 
overcome the resistance offered by the 
sand in the mold and to pull the different 
parts together, ard a crack will open iu 
the hottest or softest part. If there is 
much variation in the thickness of the 
metal it is almost impossible to prevent 
the formation of cracks where heavy and 
light sections join. If, on the other 
hand, the casting is of uniform thick- 
ness throughout, such a tendency is 
reduced to a minimum, as there are no 
very soft places for cracks to start. All 
inside corners should have large fillets 
in them, as such corners when sharp al- 
most always crack open. The tendency of 
castings to ‘‘ pull” makes it very desira- 
ble that they should be as simple in con- 
struction as possible. For instance, it is 
better to bolt several small castings to one 
large one than to complicate the large one 
by casting small projections onit. In case 
of the built-up structure we know ex 
actly what we have, but when a number 
of brackets and knobs are cast on, we 
may never know the cracks or defects 
until something breaks off. 

The principal cause of the difficulties in 
filling specifications on castings for the 
United States Navy Department is that all 
designs are made, not with special reference 
to avoiding difficulties in casting, but with 
the purpose of getting the strength needed 
with the least possible weight of metal. 
The result is that the castings are often 
very complicated, and as each new shape is 
necessarily an experiment, are very expen- 
sive. In many cases, also, there are, no 
doubt, shrinkage holes in the centers of 
the castings, but usually such holes are 
not suspected until the casting breaks. In 
the majority of such cases the steel foun- 
der has done all he can to prevent shrink- 


age, but the design of the casting is such 
as to cut off fluid connection from the 
sinking head to some portions of the 
castings before such portions are set. Steel 
founders should decline to make such 
castings as will surely contain serious 
shrinkage holes, or at least warn their 
customers that such will be the case, and 
make an effort to have the design modi- 
fied. It isa good plan for those not prac- 
tically familiar with the manufacture of 
steel castings to submit to those who are 
designs of any large or important castings 
before making the patterns, as in many 
cases unimportant changes may be made in 
the design and much better castings se- 
cured. Work will often be much expe- 
dited by consulting the founder about the 
way of making the pattern, as it is often 
necessary to pour a steel casting in a posi- 
tion very different from that in which an 
iron one would be cast. 

In an earlier part of this paper it was 
stated that the fracture of an unannealed 
steel casting very much resembled that of 
burnt steel. The behavior of an unannealed 
steel casting also resembles that of an 
overheated forging. Its chief characteris- 
tic is its brittleness when subjected to 
shock. Hard castings have this property 
to such a marked degree that sinking 
heads are often broken off by the shock of 
chipping off the runner, in which case they 
nearly always carry a large piece of the 
casting with them, Such castings, unless 
containing large amounts of manganese 
and silicon, become tough and reliable 
when annealed, and show a fine even grain 
upon fracture. Another effect of annealing 
is to equalize the strains of cooling. These 
strains are sometimes so great as to cause 
the casting to crack open with a loud re- 
port. This happens not only in hard 
steel, but also in steel low in carbon. As 
an illustration of this the cracking 
of a large gear wheel may be cited 
weighing 8000 pounds (carbon 0.34 
per cent.). The wheel had been cast 
several days and was about half cleaned. 
It was left in a perfect condition one even- 
ing and found the next morning with a 
crack half way across one of the arms. 

The following table will illustrate the 
effect of annealing on tensile strength and 
elongation ° 





Annealed. Annealed 
( meen. “ : as 
Per cent. : flonga- m2, | Elonga- 
Bo - ion. &- oe = tion, 
™ ‘| Percent. * *| Percent. 
0.23 68,738 22.40 67,210 31.40 
0.37 | 85,540 8.20 82,228 21.80 
0 58 90,121 | 2.35 106,415 9.80 


In the above table the unannealed and 
annealed specimens having the same car- 
bon were in each case taken from the same 
runner of a casting and very close to each 
other. On considering this tab.e the 
value of annealing becomes immediately 
evident, as does the absolute necessity for 
it in case of hard castings. The proper 
annealing of large castings takes nearly a 
week, and when we remember that all- 
steel castings are made in dry sand molds, 
and have sinking heads on them which in 
most cases have to be cut off in the ma- 
chine shop, it will be evident that they 
should be ordered three or four weeks 
before they are needed. 

One more complaint of frequent occur- 
rence is that the metal is too hard or too 
soft, no specifications having been given 
except that the castings shall be of steel. 
In such a case the manufacturer has prob- 
ably put in the casting the grade of metal 
which he considered best for the work it 
was to do, but his judgment will often 
differ from that of the purchaser. Our 
experience with steel gears, and especially 
with roll pinions, is that they do no’ 
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break, as a rule, but wear’out. Conse- 
quently we make them hard, pinions being 
made hardest. The result of this has 
been that some have complained that they 
were so hard they could not be machined. 
For people who have their machines 
speeded to cut cast iron only they are, of 
course, too hard, but if it is desired to get 
good wear it is much better to slow down 
the machine and use hard steel for such 
castings. One objection to hard steel is 
the tendency which it has to form blow 
holes, and consequently the strong induce- 
ment to add large quantities of silicon and 
manganese tothe metal to make it solid. 
It is in high-carbon steels that silicon 
is specially objectionable, for while an- 
nealing will greatly diminish brittleness 
due to carbon, it does not appear to have 
much effect on that due to silicon. 
Another essential in the production of 
solid castings of high-carbon steel is that 
the metal shall be very hot. Consequently 
small castings aud those having very thin 
sections will often contain blow holes, 
while a thick, heavy casting made from 
the same metal will be perfectly solid. As 
large and small castings are usually made 
from the same ladle of metal, it is con- 
sidered preferable to run the risk of hav- 
ing a few blow holes in small castings 
rather than have the large ones unneces- 
sarily brittle. Such blow holes are usually 
very close to the surface and may in 
general be gotten rid of by allowing a 
little extra metal for machining. In the 
case of small gearing they show up in the 
teeth, but our experience has been that 
such gears wear far better than softer ones, 
which can be easily made solid. 

The proper steel for roll pinions, ham- 
mer dies, &c., seems to be that containing 
about 0.60 per cent. of carbon. Such cast- 
ings properly annealed have worn well 
and seldom broken. Miscellaneous gearing 
should contain carbon 0.40 per cent. to 0.60 
per cent., gears large in diameter being 
softest. General machinery castings 
should, as a rule, contain less than 0.40 per 
cent. of carbon, those exposed to great 
shocks containing as low as 0.20 per cent. 
of carbon. Such castings will give a ten- 
sile strength of from 60,000 to 80,000 
pounds per square inch and at least 15 per 
cent. extension in a 2-inch long specimen. 

Machinery and hull castings for the war 
vessels now being built for the United 
States Navy, as well as carriage for naval 
guns, contain from 0,20 per cent. to 0.30 per 
cent. of carbon. The smaller gun carriages 
are subjected to a ballistic test, in which 
the casting is pierced by two shots from a 
3 pounder Hotchkiss rapid firing gun, 
the shots striking not less than four diam- 
eters apart. If the metal shows a tend- 
ency to crack seriously the casting is 
condemned, as are all others made from 
the same heat. Castings for the hull and 
machinery of the ships are subjected toa 
bending test, in which an inch square bar 
is bent at right angles around a radius of 
1} inches. If the bar shows any serious 
cracks the casting is condemned. 

In designing machinery the question 
often arises as to which will give the de- 
sired result most economically, a steel or 
an iron casting, and is sometimes quite 
difficult to settle without making both de- 
signs and getting prices. If a few facts 
about the relative size of steel and iron 
castings of the same strength be borne in 
mind they will greatly help us in this 
matter. 

With reference t» strength, it has been 
noted that good castings for general ma- 
chinery work will give 60,000 to 80,000 
pounds tensile strength and 15 per cent. 
extension. Where strength and not stiff- 
ness is required, astructure of such mate- 
rial will resist a strain of 15,000 pounds 
per square inch with greater safety than 
one of cast iron will resist 5000 peunds ; 
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steel casting to stand the same strain as an 
iron one need only be about one-third as 
heavy. In the case of small castings the 
use of steel will generally allow us to 
make them somewhat lighter, but the 
same proportion will not hold good, as the 
difficulty of making a perfect steel cast- 
ing increases very rapidly as the sections 
become very thin. In general small steel 
castings will be found to cost proportion- 
ately more and to be less satisfactory than 
large ones. They come into use where 
iron castings wiil not answer, while large 
steel castings will often take the place of 
iron ones on the score of cheapness alone. 

The following is a partial list of cast- 
ings in which steel seems to be rapidly 
taking the place of iron : Hydraulic cylin- 
ders, crossheads and pistons for large en- 
gines, roughing rolls, rolling-mill spin- 
dies, coupling boxes, roll pinions, gearing, 
hammer heads and dies, riveter stakes, 
castings for ships, car couplers, &c. 

Perhaps the one class of castings which 
is of most general interest is that of gear- 
ing. A few years ago steel castings were 
so rough that it was necessary to cut all 
steel gears ; but now this difficulty has 
been practically overcome, and while they 
will never be as smooth as good iron ones, 
uncut steel gears, even of small sizes, are 
giving perfect satisfaction in many places, 
and are now used by the Midvale Steel 
Company almost to the entire exclusion of 
iron ones, 

DISCUSSION. 


Mr. Webber urged that the most serious 
objection to steel castings from the manu- 
facturers’ standpoint was that the steel 
men promise them in three weeks, and the 
buyer is lucky if he gets them in three 
months. 

Oberlin Smith reported that he had had 
favorable results in his experience with 
steel castings. Others said that the 
trouble in obtaining good castings with 
steel was always to be found in the pat- 
tern. In four cases out of five it was 
stated that the result was an experiment, 
owing to complicated shapes. 

Mr. Davis informed the meeting that he 
had had good experience with steel cast 
ings for the Texas, now building for the 
Government at the Richmond Locomotive 
Works, and that as yet not one had been re- 
turned tothesteel men. They had had more 
difficulty in getting good boiler plates for 
the boilers than in obtaining steel castings 
for the engines. 

Charles H. Parker of Edward Kendall 
& Sons, Cambridgeport, Mass., reported 
that they had been engaged upon some 
work for the Government, which was re- 
quired to stand 160 pounds pressure, to 
be tested at 240 pounds pressure. They 
finished the work and tested it at 300 
pounds pressure in order to make sure that 
it would pass the inspector. This test de- 
veloped several small blow holes, which in 
no way affected the strength of the mate- 
rial, and which could be very readily 
plugged. Nevertheless, the Government 
refused to accept the work. 

H. M. Howe insisted that much of 
the difficulty in obtaining perfect castings 
could be obviated by putting on top of 
the mold a white hot piece to keep the 
upper metal hot and to permit the feeding 
and at the same time to insure cooling 
from the bottom. 

Thomas R. Morgan, Sr., president of 
the Morgan Engineering Cempany, said 
that his firm had had excellent castings 
from many steel men. The making of 
sound castings is an industry requiring 
skill and long experience. It demanded in 
order t» insure success the highest class of 
workmen. One difficulty which had always 
worked and still works against success 
is the price. The Government pays and 
gets good results. Manufacturers do not 


especially if subjected to shocks, It fol-| pay and sometimes have cause for com- 
lows, then, that if the castings are large, a'plaint. He thought that if those needing 
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steel castings would pay a just price there 
would be no difficulty whatever in whatever 
in obtaining just what they wanted. He 
further said that a one, two or three throw 
crank could not be fed fromone point. It 
should, in order to make success certain, 
be fed at each crank. 

Mr. Gantt in reply to various re- 
marks said that in annealing castings of 
steel it was essential to heat them 
very slowly. The hot-top suggestion was 
a good one, but in cases where many 
molds must be poured from the same ladle 
the handling of so many pieces becomes a 
serious objection and renders the idea im- 
practicable. 





New Trade Regulations. 





The Congress of Chili has passed an act 
providing that hereafter all import duties 
and storage charges must be paid in gold 
or silver calculated on bills at 38 pence. 
This decree bas had the effect of en- 
hancing the price of all imported goods, 
and it is stated that the increase has been 
generally between 125 and 150 per cent. 

Notice is given from the consular office 
in New York that all shipments of mer- 
chdndise to the Republic of Salvador, 
arriving there by any route other than the 
Magellan Straits on and after July 16, 
via the Magellan Straits on and after 
October 16, must be accompanied by cer- 
field invoices, according to law. The fol- 
lowing rules must be observed : Invoices 
must be presented in triplicate, written in 
either Spanish or English, and must state 
the number of bales, cases, barrels, or in 
whatever form the merchandise is shipped ; 
the mark and number of each package and 
its gross weight, excepting machinery, iron 
and wood, which may be invoiced as a 
total ; the name and kind of merchandise 
and its value estimated in the current 
money of the Republic in dollars, or in the 
money with which the goods have been 
paid. Invoices must be clearly written ; 
none having anything written between 
lines, alterations or erasures, can be ac- 
cepted. ' 

Assistant Secretary Spaulding has in- 
formed the president of the Michigan 
Central Railroad Company that partly 
worn steel of American manufacture used 
for repairs of the main track of that road 
in Canada (the Canada Southern division) 
may be returned to the United States for 
use on branch lines in Michigan or else- 
where without payment of duty, provided 
its identity as such domestic manufacture 
is established to the satisfaction of the 
Collector of Customs at the port of entry. 


Oe 


It is rather a curious fact that the rapid 
exhaustion of the Iowa coal deposits did 
not trouble the mine owners when their 
mines were in active operation. The Iowa 
miners have been on a strike for the past 
six weeks, and the startling announcement 
has just been put forth that the coal fields 
of a considerable part of Iowa have been 
discovered to be shallow basins or pockets 
instead of inexhaustible veins, and that a 
number of workings will have to be aban- 
doned at an early day. The statement 1s 
received with a great deal of incredulity 
under the circumstances. It may be pos- 
sible that facts long known with regard to 
certain mines are now brought forward as 
newly-discovered conditions for special 
reasons, either to influence the strikers or 
to enhance the price of coal. 





Salvador and Guatemala, instead of 
fighting, have wisely concluded a treaty 
of peace. The Central American repub- 
lies seem to avail themselves of better 
prospects by engaging with new vigor in 
various public enterprises. 
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The twenty-third meeting of the Ameri- 
can Society of Mechanical Engineers was 
held in Providence last week It was by i 

. . p y Hunt, Robert W., Robert W. Hunt & Co., 
far the largest meeting, in point of num-| (Chicago, IIL. 
ber of members present, ever held by the| Hutton, Frederic R., Professor School of 
7 ; ‘ . Mines, Columbia College, New York. 
society, was a most interesting one when Hyde. Charles E , Marine Engineer Bath Iron 
reviewed from the standpoint of the papers | _ Works, Bath, Maine. , 
; F _ I 7” Ide, Albert L., Proprietor and Engineer Ide 
presented and the discussions arising} Engine Works, Springfield, IIL. 
therefrom, and one of the most valuable | Jacobus, D. S., Assistant Professor Experi- 
. ‘ Z ; mental Shop Work and Mechanics Stevens 
ever held when the various points of in- Institute, Hoboken, N. J. 
terest in and about Providence which were | Jones, Edwin H., President and General Man- 
age . ager Vulcan Iron Works, Wilkesbarre, Pa. 
visited are considered. Kent, Wm.. New York. 
Kirchhoff, Charles, Editor The Iron Age, New 
Among the members present were the} “yor. 
following: Kneass, Strickland L., Sellers & Co., Philadel- 
S ; : phia, Pa. 
Alden, George I., Professor Mechanical Engi- | 7 vane, Harry M., President Lane & Bodley 
neering Polyt. Institute, Worcester, Mass. | Company, Cincinnati, Ohio. : 
Allison, Robert, Franklin lron Works, Port Lane, J. 8, General Superintendent M. C. 


Carbon, Pa. Bullock Mfg. C: shee 
: i Mfg. Company, Chicago, II. 
Almond, Thomas R., Brooklyn, N. Y. ; Lewis, Wilfred, Asubtems Engineer for Wm. 
Ames, William Lewis, Professor Mechanical |“ gejjers & Co., Incorporated, Philadelpbia, 
Drawing Rose Polyt. Institute, Terre Haute, Pa 
Ind. McBride. James, Superintendent of 
tae ‘ 7 ae i , Superintendent of the New 
Anthony, Gardner C., Director R. I. Technical |“ York Dye Wood Extract and Chemical Com- 
Drawing School, Providence, R. I. pany, Brooklyn, N. Y. 
Archer, Edward R., Chief Engineer Tredegar | yeLeod, Howard D., Pittsburgh Iron and Steel 
Iron Company, Richmond, Va. Engineering Company, Pittsburgh, Pa. 
Ashworth, Daniel, Pittsburgh, Pa. . | May, De Courcy, I. P. Morris & Co., Philadel- 
Babbitt, George Rodney, Superintendent W. co Pa. 
A. Harris Steam Engineering Company, | Miller, Alexander, Brown & Miller, Jersey 
Providence, R. 1. ; City, N. J. 
Baldwin, Stephen W., Pennsylvania Steel| yijjer; James S., Mechanical Engineer and 


Company, New York. ‘hi ie S ; Mf ‘ “ 
Ball, Frank H., of the Ball & Wood Engine ee 


Company, New York. Mi S —e 
*has. W iy Torke. ¥ _| Miller, T. Spencer, New ork. 
~~. has. W., Phenix Iron Works, Mead Morgan, Thomas R., Sr., President and Treas- 
Barnes, Abel T., Consulting Engineer (for B. urer Morgan Engineering Company, Alli- 
F. Sturtevant), Jamaica Plain. and 23 Unk- | Steouas — Ds Maniteie eal Gimeeel 
dale street, Jamaica Plain, Mass. . ‘eens ‘a Psy E ee So Sen 
Barnum, George 8., Treasurer the Bigelow pon Ohio’ ngineering Company, 
Company, New Haven, Conn. Me sem H. Electrician M alia iaiaaes 
Barr, John .H., Professor Mech. Engineering | “OT#8™) "Y. %.; te ungimecr- 
University of Minnesota, Minneapolis, Minn. Multer EE wid ss of Pree tent and & 
Barrus, George H., Bapert and Com. Steam | OS a en eee ee 
Engineer, Boston, Mass. perintendent Bradford Mill Company, Cin- 


7 : : ‘innati, Ohio. 
Baugb, Samuel Andrew, Superintendent Baugh | ., C1", , ee —_ " 
Steam Forge Company, Letroit, Mich. Nason, Carleton W., President Nason Mfg. 


haaines ie cous s » Rie : Company. New York. 
og Se the Bigelow Nicholson, Stephen, Vice-President and Treas- 
Binsse, Henry Leon. Newark Machine Tool — Nicholson & Waterman, Providence, 
Works, Newark, N. J. ete soa sl a ” 
Bird, William W., Superintendent Broadway | Nicholson, ak a? I _— . Nicholson File 
Iron Foundry, Cambrideep: rt, Mass. Pa will; ae eee ie ie Hie 
Bond, Geo. M , Manager Gauge Department, | *®™%) ¥ Witam. ix., Park lie Cieneee * a 
Pratt & Whitney Company, Hartford, | ¢banical Engineer Park Mfg Company, Bos- 
Conn. as ton, Mass. 
Borden, Thomas J., President Richard Borden Parker, Chas. H., Edward Kendall & Sons, 
Mfg. Company, Fall River, Mass. , A ambridgeport, Mass. ; ; 
Boyd, Jas. t. General Manager Stearns Mfg. | Parkhurst. E. G., Assistant Superintendent 
Company, Erie, Pa. Pratt & Whitney Company, Hartford, Conn. 
Brittun, J W., President Britton Iron and | Parks, Edward H., Mechanical Engineer 
Steel Company, Cleveland, Ohio. Brown & Sharpe Mfg. Company, Provi- 
Brown, C. H., C. H. Brown & Co., Fitchburg, dence. R.[. . ; ; 
Mass. Payne, David W , Payne Engineering Com- 
Bulkley, Henry W., New York. , pany. Elmira, N.Y. | : s 
Cheney, Walter L., Secretary Meriden Machine | Peab« dy. Ceci] H., Associate Professor Steam 
Tool Company, Meriden, Conn. Engineering Massachusetts Inst. Tech., 
Conrad, Hugh Vlaeeat, Rand Drill Company, | Boston, Mass. 
New York. Penney, Edgar, General Superintendent Frick 
Creelman, Wm. J., Engineer Wocdbury En-| & Co., Waynesborough, Pa. 
gine Company, Rochester, N. Y Philp. C. v., Bethlehem Iron Company, 
Cremer, James M., H. R. Worthington Hy-| Betblehem, Pa. 
draulic Works, South Brooklyn, N. Y. Phillips, Franklin, Hewes & Phillips Iron 
Darling, Edwin, Superintendent Pawtucket} Works, Newark, N. J. 
Water Works, Pawtucket, R. I. Pickering, Thomas -R., Pickering Governor 
Davis, E. F. C., General Manager Richmond Company, Portland, Conn. 
L. & M. Works, Richmond, Va. Porterfield, Henry A., Engineer of Tests Car- 
Davis, Isaac H., Westinghouse, Church, Kerr| _ negie Bros. & Co , Pittsburgh, E. E., Pa. 
& Co., New York. Rice, Richard H, Chie* Draftsman E. D. 
Deane, Charles P., Treasurer Deane Steam Leavitt, Cambridgeport, Mass. 
Pump Works, Holoyoke, Mass. Richards, Charles B., trofessor Mechanical 
Denton, James E., Professor Experimental} Enginering Sheff. S. S., Yale University, 
Mech. Stevens Inst. Tech., Hoboken, N. J. New Haven, Conn. 
Derbyshire, Wm. H., Bement, Miles & Co., | Richards, Francis H., Engineering and Patent 
Philadelphia, Pa. | Offices, 253 Main street, Hartford, Conn. 
Doane, Wm. H., President J. A. Fay & Co.,| Robertson, R. A., Jr., Treasurer Builders’ 
Cincinnati, Ohio. Irori Foundry, Providence, R. I. 
Doran, William $., H. R. Worthington, New! Roelker, H. B., New York. 








York. | Rogers, Wm. A., Professor Physics Coiby 
Du Villard, Henry A., Granger Foundry and|_ University, Waterville, Maine. ase 

Machine Company, Providence, R. I. Roney, W. R., Mechanical Engineer Westing- 
Eberbardt, F. L’H:, E. Gould & Eberbaidt,| house, Church, Kerr & Co., Chicago, Lil. 

Newark, N. J. Russe], Walter S., Vice-President and Man- 
Gale, Horace B., Professor Washington Uni-| ager Russel Wheel and Foundry Company, 


verity, St Louis, Mo. Detroit, Mich. 


Gantt, Henry L., Midvale Steel Works, Phila-| Russell, C. M., Secretary Russell & Co., Mas- 
sillon, Ohio, and President Standard Horse 
Nail Company, New Brighton, Pa. 


delpbia, Pa. 
‘Gobeille, Jos. Leon, Cleveland, Obio. 


Sancton, Edward K., Superintendent Penn 
Avenue Works Dickson Mfg. Company, 
Scranton, Pa. 

Schwanhausser, William, General Foreman 
Hydraulic Works H. R. Worthington, South 
om and 461 Eighth street, Brooklyn, 


See, Horace, Engineer and Naval Architect, 
New York 

Sellers, Coleman, Jr., Assistant Manager Wm. 
— & Co., Incorporated, Philadelphia, 
a. 

Sharp, Joel, President Buckeye Engine Com- 
pany. Salem, Ohio. 

Sims, Gardiner C., General Manager Arming- 
ton & Sims Engine Company, Providence, 
R. 1. 

Smith, George H., Beaman & Smith, Provi- 
dence, R. ir 

Smith, Jesse M., Mechanical and Electrical 
Engineer, Detroit, Mich. 

Smith, Oberlin, President Ferracute Machine 
Company, Bridgeton, N. J. 

Smith, Scott A., Proprietor Providence Oil 
Company and Vice-President Providence 
Mut. S. B. Ins. Company, Providence, R. I, 

Spaulding, Hollon C., General Manager Thom- 

_ son-Houston Motor Company, Boston, Mass. 

Springer, J. H., Sr., Superintendent Niles 
Tool Works, Hamilton, Ohio. 

Stiles, Norman C.,Stiles & Parker Press Com- 
pany, Middletown, Conn. 

Suplee, Henry H., Mechanical Engineer Yale 
& Towne Mfg. Company, Stamford, Conn. 
Swasey, Ambrose, Warner & Swasey, Cleve- 

land, Ohio. 

Sweet, John E., Straight Line Engine Com- 
pany, Syracuse, N. ¥. 

Thomson, John, Mechanical Engineer and 
Manufacturer Water Meters and Printing 
Machinery, New York. 

Thorne, Wm. H., Wm. Sellers & Co., Incor- 

rated, Philadelphia, Pa. 

Wales, Chas. M., Cleveland City Forge and 
Iron Company, New York. 

Wallace, William, President and Manager 
Wallace & Sons Brass and Copper Company, 
Ansonia, Conn. 

Watts, George W., Mechanical Engineer Niles 
Tool Works, Philadelphia, Pa. 

Webb, J. Burkitt, Professor App. Math. 
Stevens Inst. Tech., Hoboken, N. P 

Webber, William Oliver, General Superin- 
tendent Erie City Iron Works, Erie, Pa. 

Wheeler, F. Meriam, George F. Blake Mfg. 
Company and Wheeler Condenser and Engi- 
neering Company, New York. 

Wheelock, Jerome, Worcester, Mass. 

Whitehead, George E., Superintendent Nut 
and Bolt Works, Rhode Island Tool Com- 
pany, Providence, R. I. 

Whitney, Edwin H., Mechanical Engineer 
American Ship Windlass Company, Provi- 
dence, R. I. 

Wilcox, John F., Engineer, Secretary Pitts- 
burgh [ron and Steel Engineering Company, 
Pittsburgh, Pa. 

Wiley, Wm. H., New York. 

Wood, De Volson, Professor Engineering 

_ Stevens Inst. Tech., Hoboken, and Boonton, 
N. J. 

Woodbury, C. J. H., Vice-President Manu- 
facturers’ Mut. Ins. Company, 31 Milk 
street, Boston. 

Worthington, Charles C ,H. R. Worthington, 
New York, 

Wyman, Horace W., Wyman & Gordon, Fitch- 
burg, Mass. 


At the opening session Tuesday morning 
the Mayor of Providence, the Hon. Charles 
Sidney Smith, welcomed the guests on be- 
half of the citizens. In his remarks he 
dwelt upon the fact that Providence po- 
sesses vast manufacturing interests, stat- 
ing that the city, counting its jewelry and 
silverware establishments, its enormous 
works for the production of screws, tools, 
general machinery, steam engines, electri- 
cal apparatus and other important indus- 
tries, had something like $300,000,000 
employed annually in the purchase of raw 
material and the sale of the products. He 
said: ‘* We boast that we manufacture the 
fastest locomotives, best engines, both 
great and small; most serviceable screws, 
the finest silverware and the best files and 
the most of them. There seems to be 
nothing in the mechanical line that we 
do not produce except watch movments, 
and I am told that a watch factory will 
be in operation here in a few months, ar- 
rapgements having been completed for the 
plant.” He then dwelt upon the unusually 
advantageous manufacturing facilities 
offered by the city, and said that a mile 
of new wharf frontage had just been com- 
pleted on the west side of the harbor. He 
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said the people were contented and all the 
several branches of industry represented 
were in a prosperous and flourishing con- 
dition. 

In his reply President Robert W. Hunt 
thanked the Mayor for his gracious wel- 
come and said that probably the best evi- 
dence he could give of the interest mani- 
fested by engineers in the city of Provi- 
dence was the fact that the largest 
meeting of a technical society ever held in 
the United States and probably in the 
world was there convened. He referred 
to Providence as the birthplace of the 
Corliss engine and the fact that many of 
the leading engineers of the country had 
been trained witbin its walls. 

The first paper presented was by R, Van 
A. Norris, entithd ‘‘Two Rope Haulage 
Systems.” This may be misleading, since 
the paper in fact described 


TWO SYSTEMS OF ROPE HAULAGE, 


designed by J. H. Bowden, chief en- 
gineer of the Susquehanna Coal Com- 
pany. The first was erected in 1888, 
and was designed to take the empty mine 
cars from No. 5 breaker back to No. 4 
slope. 

The cars are hoisted from the slope in 
trips of five cars each, and run by gravity 
to the breaker, where they are hoisted to 
the top in self-dumping cages, lowered, 
then bumped off and backswitched on to 
the empty track. The problem was to 
transport 600 cars per day up a grade 
varying from 14° to 7°, and around a re- 
verse curve for a distance of about 600 
feet, while the coal for shaft and slope 
boilers, about 40 cars per day, was hauled 
from the breaker across these tracks, so 
that arrangements had to be made to allow 
the mine locomotive to run to the breaker 
on the empty track. On these accounts, 
and because of the number of switches in 
use, it was decided to run the rope over- 
head 10 feet in the air to clear the loce- 
motive. The rope had to be driven from 
the breaker engine, an 18 x 48 inch 
plain slide-valve engine, which was found 
to have ample power to spare. The rope 
was a }-inch diameter steel hemp-center 
rope, 19 wires to the strend, and was 
driven by a plain 6-foct sheave, with the 
groove filled with babbitt metal, an ex- 
periment which it was thought wouid 
give the rope a grip without the wear on 
it incident to a V-groove, and as the rope 
merely took a half turn on the sheave, 
some such plan was considered necessary. 
This babbitt lining has proved a complete 
success, the rope at first cutting it to the 
shape of the strands, but afterward wear- 
ing smooth; it has shown but ,*, inch 
wear in two years of use. Much difficulty 
was at first experienced in attseching the 
pulling chain tothe rope. The problem was 
finally solved by cutting the rope in seven 
pieces, and connecting each piece by two 
forged cones with a link between, the 
cones being securely leaded to the rope, 
and the pulling chains hooked into the 
links, removed at the slope and sent back 
on the loaded trips to the breaker. The 
cars are attached by slipping a ring on the 
end of the pulling chain over a pin driven 
into the side bar of the car. Means are 
provided for instantly stopping the car 
when necessary. 

The other system was intended to carry 
the cars from breaker No. 6 to the dirt 
plane, a distance of 600 feet, and to re- 
turn the cars. The driving arrange- 
ment was similar to those of the first sys- 
tem, except that in the large gear wheel a 
spring hub was inserted, the main wheel 
being loose on the shaft and provided with 
lugs which projected into a chambered 
hub keyed to the driving shaft, three 
heavy springs. each closing with 2000 
pounds, being interposed between the lugs 
and the hub, allowing a motion of 4 feet 
on the circumference of the 6-foot diam- 








THE [RON AGE. 


June 25, 1891 





eter rope-driving wheel to take up the| barrel or liner into the cylinder proper, 
shock of starting. The paper describes in| and then each jointed end made tight by 


detail the many unsatisfactory attempts 
that were made at first to design a proper 
guide pulley and the method of attaching 
and detaching the cars. 


DISCUSSION. 


In the discussion J. F. Holloway gave 
an interesting bit of what he chose to call 
ancient history. He said that the first use 
of rope for hauling and for the transmis- 
sion of power was designed by him and 
used on the slope of a mining company in 
Maryland. It consisted of an endless wire 
rope passing several times around drums 
at each end, power being applied to the 
upper dium. The cars loaded at the bot- 
tom were bauled up by being attached to 
the rope by means of an eccentric grip, 
which, of course, grasped tightest at the 
steepest part of the incline’ At the top 
the cars were 1un over a small incline 
which automatically loosened the grip. 
Each car carried its own grip. The lower 
drum around which the cable passed was 
used to drive the pumps draining the 
mine, so that the rope really performed 
double service in hauling’ the cars and 
transmitting power. 

The next paper, by 8. P. Watt, of Cin- 
cinnati, Ohio, on a belt dynamometer is 
presented in full elsewhere in this issue, as 
is also the paper by George I. Alden, of 
Worcester, Mass., on a new belt-testing 
machine. 


J. T. Henthorn, of Providence, R. L., 
described a 


TEST OF A TRIPLE-EXPANSION ENGINE, 


This engine was specially designed and 
built by the E. P. Allis Company, E. Rey- 
nolds, general superintendent, of Milwau- 
kee, Wis., for the Narragansett Electric 
Lighting Company of Providence, R. L., 
for which latter the writer’s firm (Reming- 
ton & Henthorn) were the designing 
engineers. It is of the triple-expansion 
type, working as a quarter-crank machine. 
The performance of this engine when on its 
regular service at the station was made 
and reported upon to the parties in interest 
by a board composed of E. D. Leavitt and 


‘the wiiter, and the details of the trial 


from the official test are herewith presented 
to the membership asa matter of engineer- 
ing information 

The engine has cylinders 14 inches, 25 
inches and 33 inches diameter, and each 
48 inches stroke. The frame of the en- 
gines is formed by two forged iron guide- 
rod bars, each 44 inches square, which are 
secured to the lugs on the cylinder and 
main pillow block. Both guide-rod bars 
have a heavy support underneath at the 
center, which in turn is secured to the 
foundation by anchor bolts. The guides 
are formed by cast iron Y strips bolted on 
top and bottom of the bars, and can be 
removed for repairs at pleasure The bigh- 
pressure and intermediate cylinders work 
tandem on one crank with the high-pressure 
cylinder astern, and the low-pressure cylin- 
der works upon a second crank set at right 
angles to that upon the opposite end of the 
crankshaft. The intermediate and low- 
pressure cylinders have each two piston 
rods, each pair of rods passing through 
its respective crosshead, with the cross- 
head pin intervening between the ends of 
the rods. For the one piston rod of the 
high-pressure cylindcr connection is made 
to the center of the piston of the inter- 
mediate cylinder, and is secured thereto 
by shoulder and nut. The wrought-iron 
crosshead is what might be termea of the 
steamboat type, having the pin at the 
center and each end turned to fit the shoes 
or slide of the guide rod. 

The details of the construction. of the 
cylinders are shown in section on Figs. 1, 
2, and 3, where it will be seen that each 
is steam jacketed by forcing a working 


staking a copper ring into a recess or 
groove cut equally in width in the end of 
the liner and cylinder casting. The heads 
of each cylinder form the casing for the 
Corliss type of valve, and through which 
steam and exhaust passages communicate 
with corresponding steam passages in the 
cylinder casting. All of the steam valves 
are doubled ported to admit of a greater 
port opening with a minimum valve travel. 
Excepting the surface of the cylinder head 
forming the steam chest for the valves, 
they are not steam jacketed. 

The receivers, of which there are two, 
are each made of welded wrought iron 
tube, 20 inches in diameter, which is en- 
closed in a similar tube 24 inches in diam- 
eter, thus leaving 12 inch space between 
the outer and inner shell, through which 
circulates the jacket steam at boiler 
pressure. The course of this steam 
through the receivers and jackets of the 
several cylinders is as follows : Steam is 
taken from the main steam pipe to the 
jacket of the second receiver ; the drain 
trom this thence goes to the jacket of the 
first receiver, from this to the high-pressure 
cylinder jacket ; thence to the jacket of 
the intermediate cylinder, and finally 
through the jacket of the low-pressure 
cylinder, from which by means of a pump 
of short stroke worked by the engine the 
water of condensation is thus returned to 
the boilers through the regular channel. 

As before stated, the type of the valves 
is known as the Corliss. These are 
equipped with a liberating valve gear de- 
signed by E. Reynolds, the general super- 
intendent. Asin all modern engines of 
this type, the valves are closed by vacuum 
pots locatcd level with the engine-room 
floor. The cut-off mechanism of the high 
pressure and the intermediate cylinder is 
actuated by and under the control of a 
fly-ball governor ; when desirable this con- 
trolling mechanism may be disconnected 
from the intermediate cylinder at pleasure 
and the point of cut-off fixed by hand 
adjustment for that cylinder and entirely 
independent of the action of the governor. 
For the low-pressure cylinder the cut off 
is determined at pleasure by hand adjust- 
ment only, and is always independent of 
the action of governor. This arrange- 
ment admits of such a nicety of adjust- 
ment in each of the cylinders as may be 
desirable for any load and pressure, while 
at the same time the engine is perfectly 
automatic in its accommodation to the 
variable load always present in work of 
this character. 

Steam is taken from a welded 18-inch 
pipe which also is the feeder for two other 
engines, and is ultimately intended for 
still more. There were no means for 
separating the moisture from the steam 
before entering the engine, nor for remov- 
ing any water of condensation from the 
steam after leaving onecylinder and before 
entering the next one. This condition of 
things was from necessity, as the size of 
the steam pipe was made to accommodate 
one-half of the ultimate capacity of the 
station, and in this particular test was far 
in excess of any requirements of the en- 
gine. This, of couse, caused condensa- 
tion in the line, notwithstanding that it 
was covered by a plastic cement, and these 
circumstances worked together to the 
detriment of the engine very materially. 

The engine exhausts into the condenser 
through a 26-inch cast-iron pipe, which 
also is common to all engines of the sta- 
tion. The condensing apparatus is en- 
tirely independent of the main engine, 
and consists of a condenser 9 feet long, 6 
feet wide, and 8 feet high, and contains 
2496 square feet of cooling surface. These 
tubes, which are 4% inch and 1} inches in 
diameter, eae one inside of the other, 
are suspended vertically from brass plates, 


with their upper ends expanded therein. 
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The plates for supporting the smaller low water, and consequently acting as one| There are two pumps, of which there is 
‘tubes are some 8 inches above those for the leg of asyphon. The engine for working | one air pump, 24 inches diameter by 16- 
larger or cooling pipes, as per Fig. 4.|the air and circulating pumps is upright, |inch stroke, of the lifting bucket type 
These tubes are arranged in six sections of ,of the Corliss type of valves, closed by| without foot valves, and one 16 inches 
208 pipes in each section, the water of | vacuum pots, the same as the valve gear | diameter by 16-inch stroke plunger circu- 
condensation passing downward through | of the large engine, and is 12 inches diam-| lating pump. Between the air and circu- 
the 1}-inch tubes, thence upward through | eter and 16-inch stroke. The cylinder is| lating pumps is located, on the overhead 
the small tubes, where it then crosses over | not steam jacketed, but is well lagged| crankshaft, a plain fly wheel 10 feet in 
diameter, the center of the shaft being 10 
feet 1 inch above the floor. This condens- 
|ing apparatus is shown on Fig. 4, and 
is intended to receive the exhaust steam 
from several engines, as the growth of the 
| Station may require, as well as from the 
one tested. 

| All oil used in lubricating the working 
parts of the engine is drained back into an 
oil well located under each pillow block. 
| From these wells, after passing through a 
suitable strainer, it is drawn by a small 
pump, worked by the rocker arm on the 
high-pressure side, and forced through a 
| System of pipes back again to the working 
parts. The supply at any one point is con- 
| trolled by a valve, and so a steady and con- 
stant flow of oil is maintained at all places 
requiring lubrication. This same system is 
in use on our large engine (1200 horse- 
| power) of the same type and build, and 
| which runs at the same speed, 100 revolu- : 
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Dew ae eee 


{ 


tl | tions per minute, with very satisfactory } 
te results. ; 
\ | In connection with this paper a general oil 


plan of the electric station, where the en- 
| gines are in daily operation, is given in 
Fig. 5, which plan shows the location 
| of the engines, boilers, chimneys, &c., and 
their connections. There is also given a 
| shes and elevation of the engine, Figs. 
| 6 and 7, which plainly show the construc- 
tion and general arrangement of the parts. : 

The paper then describes the method 
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SN Ne ——i(‘é*‘CR ' aN | pursued in testing the engine, the result ) 
| being summarized as follows : mt 
Revolutions of main engine, total...... 59,376 
; ‘Mo 2 Revolutions of main engine, average 
oe. 3. rane LOU ING i icdsncess sbuesanddeasaes 99.12 i 
Revolutions of condenser engine, aver- 
Details of Cylinders, b ROE Ni aad cvicancacncwasess 61.29 
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tig. 3.—Longitudinal Section through High-Pressure Cylinder. 


TEST OF TRIPLE-EXPANSION ENGINE. 


with plastic material and mahogany wood | Steam pressure at engine throttle, 


: \ > --- 125.2 Ibs. 
overine. - | per gauge, average. ... ..... Jeeee 
covering. The exhaust steam from this} 0} pressure at first receiver, 


to the next section, passing down through 
the small tube and upward between the 





large and smaller tubes, where it again) condenser engine passes into the first re- r gauge, average ..... ....-.-. 26.98 Ibs. | 
passes forward, the operation _— re-| ceiver of the main engine, and is thus| Steam pressure at second receiver, 
peated until the water has traversed six | again utilized in the intermediate and low- _Per gauge, average.......-..-..+- 1-70 Ibs. 
sections. when finally it passes overboard | pressure cylinders. This fact of the test | Vacuum at condenser, average..... 26.5 ins. 

Barometer, average.........--.+--- 30.08 ins. 


to the river by an 18 inch cast-iron pipe, | precluded the laying ont of a combined | po iperat f injection - water ; 
whose end is submerged about 4 feet below ' indicator card from the three cylinders. ouenee.... = ti asd tas ’ 72.00° F. 
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Temperature of discharge water, Percentage of total steam used in F. Meriam Wheeler called attention to 
me. soaebealt «Sy debs 9 .06° F arosagae omprnshpareniedts * ss the fact that in all auxiliary engines in the 
QVOTARD «cs seoecceccrerscoeeee, 100,08" F.|  orimeter test.........0--, 7.90 navy the power required to drive the 
Temperature of engine room, aver- Water entrained in steam, per cate ump, blower, steering gear, and in fact 
OOD ccvccccvessvcvcccscesvecescces 90.00° F.| orimeter test.........-..cseeeeees 5,497 Ibs. | all auxiliary machinery, rarely constituted 
oo ene 515.70 | Net steam used by engine 68,840 Ibs. 8 per cent. of the total amount. He had 
Dr dGahs seklseneceuiee 3a% pues 5.7 et steam used by engine.......... J . . . 
Indicated horse-power, condenser en- Steam per indicated horse-power noticed that this engine _consumed that 
INS Sine ax seunscocnacatasast Oe) ONE EN ivvnsisnkeseressscusasets 12.94 lbs,! amount simply for the circulating appa- 
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Fig. 5.—Plan of Narragansett Electric Light Company’s Sttion. 
TEST OF TRIPLE-EXPANSION ENGINE. 
Indicated horse-power, aggregate, aver- — DISCUSSION. ratus. He also said that tubes placed 
eons eeneeeocstisessons ras sencesene - horizontally in condensers will do at least 
Wey Giechenged no nes OT a 684 Ibs, |. William Kent said that the water carried | 15 per cent. more work than when placed 
Water discharged from weg: _by the steam produced no serious conse- | vertically, and that experiments had shown 
Teas eanenescantenenersse4> sha 10,653 Tbs. | quences, except the space occupied by it, | this to be true. 

— and asked if this was not so considered; Mr. Henthorn in his reply said that the 
_in the test made by Mr. Henthorn. condensing apparatus of the engine tested 


Water discharged from engine, total 74,337 Ibs. | 
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was designed in order to serve a total; The committee on of the committee was progressing most 
engine horse-power of 2000; that is, it satisfactorily. It has been discovered that 
would be used in connection with a plant there is a certain relation between the 
having about 2000 total horse-power, and testing of materials which have been 
that, therefore, it could not be considered | reported that it had been suggested to/| differently manipulated and are of differ- 
in this particular test of this engine as ' make the work of anintenational character. | ent shapes, the operation effecting gthe 


THE STANDARD METHODS OF TESTING 
MATERIALS 
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Fig. 7.—Elevation of Engine. 


TEST OF TRIPLE-EXPANSION ENGINE. 


detrimental, since it required the 3 per cent. | They have received invitations from Ger-| materials when put under test. It had, 
wer. When the additinal engines had | man engineers to convene at the Vienna/| therefore, been considered advisable to con- 
nD put in place the expenditure for this| Exposition in 1892, thcre to consider the| sider this point, the presentation of which 
engine for its condensing apparatus would | question. The work done so far had been| would require more time. It was also 
then be less than 1 percent., which was in| satisfactory, the answers received have| brought out that this committee is not 
full accord with the best practice. been voluminous, and in general the work | working independently of other American 
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societies, and its report, therefore, will not | then held in a lathe and the lip spun out 


clash with anything which may be done 
by others, thereby avoiding the insinuation 
that two or more American societies 
would report on different and widely di- 
vergent methods of testing the same 
material. It is probable that the report 
of the committee will be in such shape as 
to be presented at the next meeting of the 
society, to be held in the fall. 


NEW MEMBERS. 


The report of the tellers snowed that 96 
new members had been elected, five had 
been promoted from the junior to fuil 
membership grade, four associates had 
been elected and 36 jumors, making a 
total of new members added to the society 
of 136. 

On the afternoon of Tuesday the first 
point visited was the extensive establish- 
ment of the 


Gorham Manufacturing Company, 


situated in the suburbs of the city. Some 
time since the Gorham people selected 
this site, which they named Elmwood, 
for the location of an entirely new plant. 
They have succeeded in transforming 
waste land into av attractive spot contain- 
ing their large and well-arranged build- 
ings, all planned acvording to the slow 
combustion principle. The visitors were 
vastly interested in what they saw in hur- 
riedly passing through these works, as the 
operations were entirely new to most of 
them. They were shown silverware, large 
and small, of plain and most elaborate de- 
sign, in all stages of its manufacture. 

It is not possible to more than briefly 
glance at some of the operations here prac- 
ticed in the handling of precious metals. 
The metal is first rolled into sheets or 
strips, as determined by the article to be 
reproduced. It is then stamped out, 
sometimes drawn, sometimes hammered or 
spun to the shape wanted, and finally en- 
graved, embossed, gilded or stamped, as 
may be required by the pattern. One of 
the simplest operations and yet one con 
veying a good idea of how a single branch 
is performed, may be obtained from fol- 
lowing a spoon from the sheet to the final 
packing room. The blank is first struck 
from a strip by a press. The pattern 
usually decorating the end of the ban 
die is then stamped on under a drop 
hammer of peculiar method of operation. 
Secured to che hammer is a belt, perhaps 
2 inches wide, which passes up over a flat 
grooved pulley, the free end coming down 
to within convenient reach of the operator. 
When he desires to raise the hammer he 
tightens the belt, the friction of the belt 
against the revolving pulley doing the 
raising. Of course when‘he lets go the 
belt slips freely and the hammer falls. 
The force of the blow is varied as dictated 
by the experience of the operator, who 
raises the hammer to such hight as he 
thinks necessary. 


LEAD DIES 


The pattern is engraved on a cubical 
lead block placed on the anvil. The re- 
peated blows of the hammer as spoon after 
spoon is struck act to spread the lead, the 
engraved central portion gradually sinking 
and the sides rising in ridges The lead 
block is used until it has been worn nearly 
through, the pattern remaining clear to 
the end. After the end has been stamped 
the handle is then bent under another 
hammer, which strikes it a light blow. 
The bow] is then shaped under egg-shaped 
drop hammers ia dies, also of lead. Mod. 
ifications of this are carried all through 
the differert patterns, although in some 
cases when the puttern is more elaborate 
and intricate steel dies under heavier ham- 
mers are used. Bowls and the like having 
contracted openings are first shaped up as 
far as they will ‘‘ draw,” when the interior 
is filled with a segmental block, which is 


to the shape desired. Intricate and finely- 
chased work depends for its success solely 
upon the skill of the workm n. We will 
suppose the bowl from the spinning lathe 
is to be engraved in a leaf pattern. The 
mouth of the bow! is not large enough to 
admit a hammer, and it therefore be- 
comes necessary to bulge the metal at each 
leaf and along the heavier stems 
by striking it from the interior in some 
other method. This is easily and accur- 
ately accomplished by an appliance which 
at first glance would seem to be crude, 
and with which it would seem to be im- 
possible to produce any good results. A 
piece of steel about 18 inches long is bent 
at right angles at one end and gripped by 
this projecting part tirmly in a vise. The 
other end is also bent at right angles in a 
direction cuntrary to the first bend, so 
that ahen the appliance is held in the 
vise the outer bent portion stands in a 
vertical position. This outer portion is 
rounded on its end, and is of such length 
that it pusses freely through the mouth of 
the bos 1. The workman hulds the bowl in 
his left hand, and strikes the steel rod 
lightly or heavily as may be demanded. 
At each blow the steel rod rebounds, 
striking the interior of the bowl and forc- 
ing the metal outward. The repeated 
blows finally bring the surface of the bow] 
to a condition having all the raised por 
tions n-cessary in order to carry out the 
idea of the designer. The bowl is then 
filled with a wax preparation and pussed 
tu engravers, who with small chisels and 
light spring-handled hammers engrave the 
design which lies before them in the shape 
of a plaster pattern. This work is ex- 
tremely delicate, and in all cases of elabor- 
ate designs requiriog fine execu.ion is 
necessarily very slow. 


GOLD PLATING. 


It will have been noticed perhaps by 
most readers that silver ware is sometimes 
covered in spots, so to speak, with gold. 
The bowls of spoons, interior of ordinary 
bowls and certain portions of ornamental 
ware are frequently covered with gold. 
This, it is well known, is deposited by 
means of electricity, but perhaps the 
method of only covering one particular sec- 
tion of an entire piece may not be so well 
known. That part of the piece which it 
1s not desired to coat is painted with a 
rubber solution which adheres firmly. 
After this has been done the article is 
placed in the bath and left there such atime 
as may be necessary to coat the exposed 
places with gold to the thickness required. 
It is then removed, the rubber taken off, 
and trimmed and cleaned up. We may add 
tnat the ladies of the parties were perhaps 
more interested in the Gorham exhibit 
than were their escorts, since they could 
certainly appreciate the rare beauty of 
many of the gold and silver pieces they 
saw. They were also much pleased with 
the handsome souvenir spoons presented 
to them by the company. 

The next visit was to the 


. 
Nicholson File Company, 


where all) the steps in the making of a file 
were examimed. The blank is shaped 
both blade and tang under small quick- 
stroke hammers. It is then annealed, all 
imperfections on the surfa-e are ground off 
on grindstones, and then brought almost 
toa polish under pumice. The cutting 
machines resemble somewhat a very smali 
ioclined planer, the bed of which is per 
haps inclined at an angle of 30 or 40 
degrees to the horizoutal. What would 
be the ordinary tool carriage carries a 
sharp cutter which 1s reciprocated with 
exceeding rapidity. At each downward 
stroke the cutter strikes the blank and 
reises the metal tu form one tooth. During 
the upward stroke the file is moved up by 
the inclined bed the space of one tooth. 
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This in general is the process pursued of cut- 
ting files, the machines varying in size and 
in rapidity of stroke according to the size 
and nature of the file to be produced. The 
files are then tempered, straightened and 
tested by actual filing in order to ascer- 
tain the quality of the cutting and by 
sound, each one being struck upon an 
iron anvil, in order to find out if there are 
any cracks due to tempering. They are 
then cleaned and packed ready for delivery. 
The files cut by this method showed a 
wonderful precision in spacing and in the 
raising of all teeth to exactly the same 
bight and the perfectly shaped edge of the 
raised tooth. We understand that the 
machives require very little attention in 
order to keep them in order, and that they 
may be relied upon to produce work from 
the finest—over 400 cuts to the inch—-up 
to the coarsest files made by this process. 

The next place of interest was the ivy- 
covered buildings of the 


Rhode Island Locomotive Works. 


where the machinery necessary for the 
making of a locomotive and its tender and 
all the verious parts of an engine, from the 
rough to the finished pieces, were examined 
with much interest. 

The fir-t paper Tuesday evening was by 
Prof. D. 8. Jacobus of the Stevens Insti- 
tute of Technology on 


COMPARISON OF THE ECONOMY OF COM- 
POUND AND SINGLE-CYLINDER COR- 
LISS CONDENSING ENGINES, EACH EX- 
PANDING ABOUT SIXTEEN TIMES, 


The engines used in obtaining the com- 
parative results are located at Stations I 
and Il of the Pawtucket Water Company. 

The tests show that the compound en- 
gine is about 30 per cent. more economical 
than the single-cylinder engine. The di- 
mensions of the two engines are as fol- 
lows: 


| Single. | Compound. 





Rore in inches ........... | 20 15 x 30% 
Stroke in inches.......... 48 30 
Diameter of piston rod) 

Pa cangeaditng a: 3 234 


Both of the engines are steam jacketed, 
practically on the barrels only, with steam 
at full boiler pressure. 

A mean of two tests is taken for the 
compound engine, and a test made Novem- 
ber 4 for the single-cylinder engine. A 
comparison of the results obtained is as 
follows: 


Single. | Com- 





pound, 
Total horse-power........... 141.5 145.9 
Revolutions per minute..... 71.82 49.23 
Ratios of expansion with in- 
itiul steam pressure of 127 
RENE Sastenccaceses 2.0000 15% 15% 
Pressure of steam in pounds 
above atmosphere.... 106.3 127.5 
Number of degrees that 
steam is superheated.... 5.5 3.0 
Vacuum in inches of mer- 
GET... 64s Rl a heise ee 27.5 27.9 
Steam per hour per horse- 
EE Vékdses vs) vncesbunss 20.35 13.73 
DISCUSSION. 


Professor Peabody, in the discussion, 
said tbat comparisons should not be drawn 
between the performance of these two en- 
gines, both baving the same number of 
expansions, Each engine ought to be 
fitred as best suited to its design and the 
merits then ascertained. The engines 


ought to have been tried to the same 
vacuum, in order to obtain an accurate 
test. A commercial test is no factor im 
the problem. 

Professor Jacobus said that the aim was 
to compare a single and compound, both 
expanding 164 times. 


The test was no 
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intended to show a commercial compari- 
son, but to illustrate that with many ex- 

ansions through two or more cylinders 
Sees results could be obtained. The 
compound came out about 30 per cent. 
ahead; the main difference he ascribed to 
the effect of clearance. 

Mr. Wheeler called attention to the fact 
that the economy of the single engine in 
this case was exceptional, and he doubted 
if any one present knew of a single engine 
generating a horse-power with but 20.35 
pounds of steam. There were, of course, 
compounds doing as well as the one 
tested, as it 1s not unusual to find them using 
15 pounds of steam or less per horse- 
power. 

The next paper was by Prof. De Volson 
Wood, Stevens Institute of Technology, 
on the Flexure of Elastic Rings. 

We present in the following an abstract 
of a paper which excited a good deal of 
discussion, presented by F A. Halsey of 
Sherbrooke, Canada, entitled, 


THE PREMIUM PLAN OF PAYING FOR LABOR. 


He divides the paper into four parts, of 
the first three of which we give an abstract 
describing in full his premium plan. 

1. The Day’s-Work Plan.—Under this 
method the workman is paid for and 
in proportion to the time spent upon 
bis work. The objections to the plan 
are well known. Analyzed to their final 
cause, they spring from the fact that 
any increase of effort by the workman re- 
dounds solely to the benefit of the em- 
ployer, the workman having no share in 
the consequent increase of production. He 
has consequently no inducement to exert 
himself and does not exert himself. Under 
this system, especially in a manufacturing 
business, matters naturally settle down to 
an easy-going pace, in which the workmen 
have little interest in their work, and the 
employer pays extravagantly for his prod- 
uct 


2. The Piece-Work Plan.—Under this 
plan the workman is paid for and in pro- 
— to the amount of work done. 
t is a natural attempt to overcome the 
objecticns to the day’s-work plan. It 
has the appearance of being just and of 
being based upon correct principles. 
Nevertheless, extended inquiry has con- 
vinced the writer that it seldum works 
smoothly, and never produces the results 
which it should. 

An employer who has become dissatisfied 
with the results of the day’s-work plan, 
and decides to adopt piece work, usually 
reasons that work which is costing in 
wages say $1 per piece, could, with some 
extra effort, be produced on the existing 
scale of wages for about 80 cents ; and de- 
siring to give the workman some induce- 
ment, offers him 90 cents per piece, thereby 
dividing the expected saving with him. 
The trouble begins atonce. The workman 
does not believe that he can ‘* make 
wages” at the rate offered, and objects. 
He is, however, finally induced or com- 
pelled to try it, and immediately proceeds 
to astonish himself and all others by in- 
creasing his output far beyond the ex- 
pected 25 per cent. His earnings increase 
with startling rapidity, but the cost of the 
work remains where set, at 90 cents 
per piece, and the employer soon finds 
that instead of a substantially equal 
division of the savings he is getting but 
little, and the workman practically all of 
it. He accordingly proceeds to cut the 
piece price, and the fatal defect of the 
system appears. This cut is in appear- 
ance and in fact an announcement to the 
workman that his earnin:s will not be 
allowed to exceed a certain amount, and 
that should he push them above that 
amount he will be met with another cut. 
Cutting the piece price is simply killing 
the goose which lays the golden egg. 
Nevertheless, the goose must be killed. 
Without it the employer will continue to 


pay extravagantly for his work; with it 
he will stifle the rising ambition of his 
men. The difficulties of the day’s-work 
and piece-work plans are thus seen to be 
the exact antithesis of one another. 
Analyzed to their final cause, the difficul- 
ties with the piece-work plan spring from 
the fact that the piece price once set any 
increase of effort by the workman re- 
dounds to his own benefit alone—the em- 
ployer having no share in the consequent 
saving of time. To obtain ashare he cuts 
the piece price, with the consequences 
stabed: ee 

3. The Profit-Sharing Plan. — This 
plan was originally devised in the 
effort to avoid the objections to the two 
former plans. Under it, in addition to 
regular wages, the employees are offered a 
certain percentage of the final profits of 
the business. The leading objections to 
the plan are the following : 

(a.) ‘The workmen are given a share in 
what they do not earn. Increased profits 
my arise from more systematic shop man- 
agement, decreased ‘expenses of the sales 
department, or many other causes with 
which the workmen have nothing to do. 
Anything given them from such sources 
becomes simply a gift, the result of which 
is wholly pernicious—in fact, the entire 
system savors of patronage and _pater- 
nalism 

(6.) The workmen share, regardless of 
individual deserts. An active, energetic 
workman cannot have the same incentive 
to increased exertion under a system 
which divides the results of his efforts 
among a dozen lazy fellows at his side 
that he would have under one in which his 
earnings depend on himself alone; on the 
other hand, a lazy workman would natu- 
rally consider it much easier to take his 
portion of the earnings of his fellows than 
to exert himself and then divide the re- 
sults with all the others of the force. 

(c.) The promised rewards are remote. 
The incentive cannot be as great under a 
system which computes and divides the 
savings once or twice a year as under one 
which pays out the extra earnings week 
by week. 

(d.) The plan makes no provision for bad 
years. We hear much of profit sharing, 
but nothing of loss sharing. And yet the 
workman cannot expect to share the 
profits while others assume the losses; 
and, per contra, those who assume the risk 
of loss cannot be expected to share the 
profits with those who have nothing at 
stake. 

(e.) The workmen have no means of 
knowing if the agreement is carried out. 
With their exaggerated ideas of the 
profits of business, the results must be in 
many cases disappointingly small, and they 
will doubt the honesty of the division. . 

4. The Premium Plan.—Taking up 
now the subject proper of this paper, 
it aims at a division of the savings 
due to increased production between 
the employer and employee, but by a 
direct method instead of the circuitous 
une of the profit-sharing plan. The plan 
assumes two slightly different forms, ac 
cording to the nature of the work ; one 
form being suited to work produced in 
such quantities as to be reducible toa 
strictly manufacturing basis, and the other 
form to the more limited production of 
average practice. In both forms the es 
sential principle is the same, as follows : 
The time required to do a given piece of 
work is determined from previous experi- 
ence, and the workman, in addition to his 
usual daily wages, is offered a premium 
for every hour by which he reduces that 
time on future work, the amount of the 
premium being less than his rate of wages. 
Making the hourly premium less than the 
hourly wages is the foundation stone on 
which rest all the merits of the system, 
since by it if an hour is saved on a 
given product the cost of the work is less 


and the earnings of the workman are 
greater than if the hour is not saved, the 
workman being in effect paid for saving 
time. Assume a case in detail: Under 
the old plan a piece of work requires ten 
hours for its production, and the wages 
paid is 30 cents per hour. Under the 
new plan a premium of 15 cents is offered 
the workman for each hour which he 
saves over the ten previously required. 
If the time be reduced successively to five 
hours the results will be as follows : 


2 3 4 5 


Workman's 
Total cost | earnings 





} 


Time | Wages 

con- | per Pre- | of work. per hour 

sumed. piece.| mium.| = col. 2 = col. 4 
| -+- col. 3. + col. 1. 








Hours. $ $ $ 
10 3.00 | 0 3.00 1) 
9 | 2.70 15 2.85 .317 
8 | 2.40 80 270 833 
7 | 2.10 45 2 55 364 
8 1.80 60 2.40 40 
5 | 1.50 7 2.25 45 











which the cost of the work diminishes 
and the workman’s earnings increase to- 
gether until, to cite the extreme case of 
the last line, if the output be doubled, 
the wages paid per piece will be reduced 25 
pe cent., but the workman’s earnings per 
our will be increased 50 per cent. Were 
the premium less than 15 cents per hour, 
the reduction in cost for each hour saved 
would be greater, and the workman’s 
earnings less. On the other hand, the 
workman would have a smaller incentive, 
and the time would not be reduced so 
much. The output would be less, and 


the net result might be worse for both. 


employer and employee. This raises the 
inevitable question: What should be the 
rate of the premium? Nothing but good 
sense and judgment can decide in any 
case. In certain classes of work an in- 
crease of production is accompanied with 
& proportionate increase of muscular 
exertion, and if the work is already 
laborious a liberal premium will be re- 
quired to produce results. In other 
classes of work increased product‘on re- 
quires orfly increased attention to speeds 
and feeds, with an increase of manual 
dexterity and an avoidance of lost time. 
In such cases a more moderate premium 
will suffice. Any attempt, however, on 
the part of the employer to be greedy and 
squeeze the lemon too dry will defeat its 
own object, since if a trifling premium be 
offered the workman will not consider it 
worth while to exert himself for so small a 
reward, and the expected increase of out- 
put will not take place, On the other hand, 
if the premium offered be too high the 
employer will simply pay more than neces- 
sary for his work, though less thaa he has 
been paying. If the rate of premium is 
decided upon judiciously, it may and 
should be made permanent. No cutting 
down of the rate should ever be made un- 
less, indeed, improved processes destroy 
the significance of the first time base. 
Every increase of earnings is necessarily 
accompanied by a corresponding decrease 
of cost, and if the premium be such as to 
give these a satisfactory relation the work- 
man may be assured that there will be no 
limit set to his earnings; that the greater 
they are the more satisfactory they will 
be to the employer. The importance of 
this cannot be too strongly insisted upon. 
If the premium be cut the workmen will 
rightly understand it to mean, as under the 
piece-work plan, that their earnings are 
not to be permitted to pass a certain limit, 
and that too much exertion is unsafe. The 
very purpose of the plan is to avoid this by 
so dividing the savings between employer 
and employee as to remove the necessity 
for cutting the rate, and hence enable the 
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workman’s earnings to be limited only by 
his own ability and activity. The baneful 
feature of the piece-work plan is thus com- 
pletely obviated, and instead of periodical 
cuts, with their resulting ill-feeling, the 
premiums lead the workman to greater and 
greater effort, resulting in a constant in- 
crease of output, decrease of cost and in- 
crease of earnings. 

The broad-minded employer will not 
fail to recognize that his own gain from 
the system comes largely from the in- 
creased production from a given plant, 
since not only does the system reduce the 
wages cost of the piece of work in hand, 
but in so doing it increases the capacity 
of the plant for other work to follow. The 
advantages from this source are so great 
as to render unnecessary any refined hair 
splitting as to the rate of the premium. 

Such is the premium plan, and the 
writer confidently predicts that the more 
it is studied the more perfect will appear 
its adaptation to the requirements of in- 
dustrial enterprise and human nature. 
Surely a system which increases output, 
decreases cost and increases workman’s 
earnings simultaneously, without friction, 
and by the silent force of its appeal to 
every man’s desire for a larger income, is 
worthy of attention. In addition to the 
commanding features noted it has others 
of lesser note. The transition to it from 
the day’s-work plan is easy and natural. 
It does not involve a reorganization of the 
system of bookkeeping, but only an ad- 
dition, and a small one, to the existin 
system. No opposition to it, sequel 
or otherwise, is possible, since there is 
nothing compulsory about it, and nothing 
tangible to oppose. It is simply an offer 
to gratify one of the strongest passions of 
human nature, and the difficulty often 
found in introducing piece work cannot 
occur with this. 

In carrying out the plan in connection 
with work which has been reduced to a 
manufacturing basis, the writer finds the 


record of the entire job.* On the back of 
the ticket is printed the following: 

‘* According to previous experience this 
work should require....hours. If com- 
pleted in less time than that a premium 
of....cents will be paid for each hour 
saved.” 

When the ticket is returned, a compari- 
son of the back with the front shows the 
premium earned. This is entered opposite 
the workman’s name, in a book kept for 
the purpose, which is a companion to the 
usual time book or pay roll. On pay day the 
accrued premiums are paid to each work- 
man along with the regular wages. The 
cost book is written up from the ticket in 
the usual way, except that as the ticket 
usually contains the record of several days’ 
work, the labor of keeping the cost book is 
much abridged. 

On work which, while produced as a 
meee product, is still not produced in 
sufficient quantity to justify recording the 
cost of each part, the premium offer is 
made to the group of men who carry out 
the work. The proposition is made as a 

sted notice or otherwise in the follow- 
ing form: 

‘* According to previous experience this 
work should require...-hours. If com- 
pleted in less time than that a premium 
of....cents per hour saved will be divided 
among those working on the machine, di- 
vision to be in proportion to time spent on 
the work.” 

In this form the system loses the advan- 
tage of dealing directly with the indi- 
vidual, and the second objection to the 
profit-sharing plan is introduced, though 
in a modified degree, as a small group of 
men is dealt with instead of the entire 
force. The remaining objections to the 
profit-sharing plan are not introduced, and 
on such work the plan proposed is dis- 
tinctly superior, though lacking theoreti- 
cal perfection. The piece-work plan does 
not apply to work of this kind, and 
hence there can be no comparison between 


following form of time ticket convenient :| it and the plan under discussion. 


that the premium is based on the esti- 
mated time for the execution of the work. 

The system is thus applicable to all 
classes of machine shop work except 
‘*jobbing ” or work done by the hour ; 
and there is no very vociferous demand 
from the shops for a method of reducing 
the time on that class of work. 

The writer believes that, judiciously ad- 
ministered, the plan proposed will pro- 
duce a larger output and cheaper work, 
and at the same time pay higher wages 
than any other whatsoever. 


DISCUSSION, 


John T. Hawkins of Taunton, Mass., 
thought that the piece-work or hour’s- 
work plan was the only one that would 
give full satisfaction. He fuiled to see any 
surer method, and stated the opinion that 
the piece-work plan is by far the best yet 
devised. E. F. C. Davis of Richmond, 
Va., did not think the premium plan de- 
scribed practicable, and thought the piece- 
work system much more desirable. 

Samuel Webber of Erie, Pa., said that 
the success of piece work depended upon, 
first, accurately gauging the prices to be 
paid and then adhering to them. The 
main thing was that both the employer 
and employee should trust each other and 
deal fairly with one another. The piece- 
work system is the only one that will ever 
be a success, and will never be a success 
unless both factors come amicably to- 
gether and settle the question. 

William Kent said that he regretted 
that Mr. Halsey had failed to state in his 
paper anything regarding the actual work- 
ing of his premium plan. Some three 
years, upon Mr. Halsey’s suggestion, he 
introduced the plan in the works of the 
Springer Torsion Balance Company, with 
results that had been exceedingly gratify- 
ing. He thought it was the best yet de- 
vised, and that as long as there is to be ad- 
vancement, as long as increased skill and 
better machinery are to be brought to bear 
on the product made, it is by far better 
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This ticket is issued by the foreman, the 
blanks at the top being filled up by him. 
If desired as a check, he punches a hole on 
the line indicating the hour when the 
work is given out, repeating the same 
when the work and ticket are returned. 
The record of the time is kept by drawing 
a line between the various hour marks, an 
operation which the most illiterate can 
— The ticket provides for several 

ays’ work, and is not returned until the 
work is completed, when it contains the 


On contract work undertaken for the! than any other, since it provides for such 
first time the method is the same, except | increase in facilities and their increased 
. ————_____———— | output. Should the condition ever arise 
* This rule holds, even when the job after | when no progress will be made in either 
being partly finished is interrupted by some-' skij] or machinery, then the whole ques- 
thing more pressing. In such a case the ticket ten be f implici 
is taken up by the foreman in order to insure | 10M becomes one of extreme simplicity. 
that the entries have been made for thecom-| James McBride of Brooklyn, N. Y., 
pleted work. He issues the ticket again when | said that in his works, the New York Dye 
aan a - paces | Wood Extract and Chemical Company, he 
entry in the cost book records what, under the | employed unskilled labor a ® large od 
usual method, might require a half dozen or | tent. Some two years ago it was decided 
even more entries. to give the men a share of the profits, but 
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no contract whatever to that effect was 
made with them. The plan had resulted 
in greatly improving the work of the men 
and also the character of the men em- 
ployed. Further than that, both skilled 
and unskilled labor liked it. In some de- 
partments the pay roll had been reduced, 
since a good man would refuse to work 
with a poor man. At the end of the first 
year the laborers were paid 5 per cent. on 
the amount they had received during the 
year as their share of the profits. The 
skilled labor was paid 10 per cent. Next 
year a discrimination was made, inasmuch 
as the poor workmen received only 
3$ per cent., while the others, those 
who paid more attention to their 
business and were more skilled, received 
amounts varying from 5 to 10 per cent. of 
the total received by them during the 
year. The result was that those who only 
received the smaller amount were laughed 
at by their fellows, and since then the 
quality of work produced by them has 
atly improved. 

Daniel Ashworth of Pittsburgh claimed 
that employers were largely at fault. 
There was too much throat cutting in 
prices, and the whole question would be 
simpified to a great extent when the work- 
men decided to send to the employer repre- 
sentatives who would advocate their in- 
terests and with whom the employer might 
talk as man to man. 

Mr. Halsey, in reply to the many re- 
marks which had been made, urged that 
the premium plan was not invented by 
angels, neither was it intended for a shop 
conducted by angels, nor a shop manned 
by angels. The golden rule was a good 
one, but as long as men have a streak of 
human nature in them it becomes neces- 
sary to take cognizance of that streak and 
adjust business in conformity with it. He 
had found in his own experience that 
piece work was unpopular with the men. 
He said that while the premium plan 
would, as had been shown in the trials of 
all of the other plans which have ever 
been advocated, be unpopular with the 
men at first, the fact that at certain peri- 
ods, pending, of course, upon the condi- 
tions that would arise, they would receive 
$1, $2, $5 or $10 extra, their dislike would 
naturally and invariably be turned in the 
opposite direction. 

Prof. R. C. Carpenter of Sibley College, 
Cornell University, presented two papers, 
one on the ‘‘ Application of Hirn’s An- 
alysis to Engive Testing, and a Method of 
Measuring Directly the Quality of the 
Steam in the Clearance Spaces,” and the 
other on ‘‘ Notes Regarding Calorimeters.” 
In the former the analysis is reduced to a 
form readily applicable to ordinary testing, 
and a large class of students have made an 
application to a simple condensing engine 
with plain slide valve and throttling gov- 
ernor. In addition, other tests with ap- 
plications of this analysis have been made 
to an automatic engine and to a triple- 
expansion engine. 

During the tests on the plain slide valve 
engine an attempt was made, with a fair 
degree of success, to measure the quality 
of the steam remaining in the clearance 
space during compression, and a descrip- 
tion of this method constitutes the latter 
and more important part of this paper. 

The paper presents the methods used 
and tbe results obtained in those tests and 
discussions relating to the quality of steam 
by various authors. 

The other paper by Professor Carpenter 
contains a discussion of some experiments 
regarding the best methods of obtaining 
steam for calorimetric use, a proposed 
general classification of calorimeters, and 
a general discussion of some of the various 
classes, also a short description of one or 
two new forms of calorimeters ; but the 
principal portion of the paper is devoted 
to the throttling calorimeter and some 
rapid methods of reducing the determina- 


tions, for which purpose some diagrams 
and tables are given. 

Prof C. H. Peabody of the Massachu- 
setts Institute of Technology considered 
the ‘‘ Application of Hirn’s Analysis to 
Multiple Expansion Engines.” Although 
the application of this theory to simple 
engines is familiar to engineers, the author 
has been unable to find a clear and correct 
statement of the analysis for compound 
and multiple-expansion engines. The lat- 
ter application of the theory is considered 
in the paper. 


JET PROPULSION 


was the subject selected by Prof. J. Burkitt 
Webb of Stevens Institute of Technology. 
This question is one of unusual interest at 
the present time, because of the experi- 
ments now being made on a _ practical 
scale by Dr, Walter Jackson of this city, 
in his boat Evolution, which is fitted to 
be propelled by a jet of water issuing, 
with great velocity, from a small orifice in 
the stern. 

Professor Webb states that a year ortwo 
since several students took special in- 
terest in the mechanical principles in 
volved in the subject. The law was laid 
down and enforced by illustration and 
argument, ‘‘ but itso happens that these 
principles, like many other good ones, are 
unacceptable to the unregenerate mind. 
When, therefore, I learned that some had 
gone away and quietly tried the thing, I 
experienced one of those moments of satis- 
faction which come to every successful 
laborer in a good cause ; I was glad that 
nature had had the chance to vindicate 
her own laws. The subject is not one 
which is, ordinarily, well understood; in 
fact, many engineers are totally wrong in 
their conception of the way in which a jet 
acts, and it will be a satisfaction to me if 
this letter contributes toward a more cor- 
rect knowledge of the facts.” 

The main part of the paper is found in 
a letter from Chas. J. Everett, Jr., who 
describes some experiments he had made 
with a jet. We quote as follows: 

‘* These trials were made to disprove a 
statement that a stream of water issuing 
from a nozzle under water reacts upon the 
surrounding water and tends to drive the 
nozzle in the opposite direction to that of 
the jet, in the same way that a solid rod, 
issuing from the same nozzle, would react 
upon a stone wall. The tests were made 
in a large tank and the water was sup- 
plied by a steam pump at a constant 
pressure of 100 pounds per square inch. 
The nozzle was fastened to the foot of a 
pendulum 4 feet long and connected to 
the pump by a flexible 4-inch rubber hose. 
The hose was hung by strings so that the 
stiffness was inappreciable. The pendulum 
at the nozzle was connected to a spring 
balance by a cord about 4 feet long. When 
the jet was flowing the pendulum was 
brought to the vertical by moving the bal- 
ance and in this way every force due to the 
deflection of the pendulum was eliminated. 
The pendulum was first hung so that the 
nozzle was a little above the water and the 
reaction found to be 4 pounds. The pen- 
dulum was then lowered so that the nozzle 
was about 4 inches below the surface of 
the water, all other conditions being the 
same, and the reaction was found to be 
the same—4 pound». The only difference 
was that when the nozzle was under water 
the balance hand vibrated a little more. 

‘* When these results were reported to 
the party making the statement, the re- 
joinder was made that ‘ the reason was that 
the jet struck the opposite side of the 
tank ’—5 feet distant—‘and so pushed 
back on the nozzle.’ I therefore measured 
the reaction in air again with the pendu- 
lum hung from the roof of the house, 25 
feet above the ground, so that the jet 
broke into spray before it struck. All the 
conditions were the same as before and 
the reaction was the same—4 pounds. I 


then put a flat plate on the pendulum and 
let the jet impinge upon it, and the pull 
was the same as the reaction—4 pounds. 
I afterward used a similar apparatus (but 
more delicate) with a constant head of 
water—about 10 pounds per square inch— 
from an elevated tank. The only differ- 
ence from the first trial was that the pen- 
dulum was held in a vertical position by 
a delicate spring balance when the jet dis- 
charged in the air, and then nothing was 
altered, but the water allowed to rise in 
the tank until the nozzle was 2 inches be- 
low the surface, and the balance reading 
remained absolutely the same.” 


DISCUSSION. 


Mr. Wheeler claimed that this idea of 
jet propulsion could not be applied prac- 
tically because both pump and boiler 
would be of too great a size and the piston 
speed would be altogether too slow. 

Professor Webb, in answer to the various 
questions which had been put by several 
members, held that the poorest effect of 
the jet, or in other words, the least power 
developed in propelling the boat, would be 
when the jet was discharged into the 
water, since it would thereby create a flow 
in the water itself and of course friction, 
consuming power, would be the result. A 
better effect would be obtained when the 
jet was discharged in air above the water, 
and the best effect would be obtained if 
the jet could be discharged in a vacuum, 
since there would be no_ resistence. 
Practically it makes but little difference 
what the discharge is in. A board 
brought up close to the jet, provided that 
its distance from the jet is equal to or 
more than the area of the jet, produces no 
effect. The most efficient propeller would 
be one placed in a parallel tube, since the 
power then required in generating the ra- 
dial velocity of the water would be over- 
come. The professor said that the jet 
would ‘‘ kick,” no matter what you fired 
it at. 

During the recent chase of the Itata by 
the Charleston the thought came to him 
that if both boats were of the same speed 
precisely, and that if the Charleston were 
to fire from her bow guns at the Itata and 
the latter from her stern guns at the Charles- 
ton, the Charleston would never catch her, 
simply because the recoil or kick in one 
case would act to impede the vessel, while 
in the other case it would increase her 
speed. The discharge of a gun on the 
Charleston would tend to propel her back- 
ward and on the Itata would be to increase 
the speed she already had. 

One of the topical queries which now 
came up for discussion was: 

How Many Times per Minute can a Dash 
Pot Apparatus be Lifted, Such as is Used 
with the Corliss Valve Gear ? 

Samuel Webber reported that at the 
Trenton Iron Works there was a Corliss 
valve gear making 160 revolutions per 
minute. William Kent asked the ques- 
tion (which was not answered), if such is 
the case, why do the Corliss engine build- 
ers keep their speed down so low? The 
next topical question was ? 

Which is Better Economy in a Foundry 
Cupola, to Melt Rapidly, Producing Rela- 
tively Cool Iron, or to Melt More Slowly, 
Producing Hotter Iron ? 

Mr. Webber instanced a case that from 
May to December, 1890, 100 tons of cast- 
ing a week, or 8 tons per hour, were ob- 
tained from a 60-inch cupola. The ratio 
of iron tu fuel was 74, and they obtained 
iu casting 75 per cent. of the iron putin the 
cupola. It was desired to increase the ca- 
pacity, and from January to May 29 of 
this year 11} tons had been obtained per 
hour. The ratio of iron to pounds of 
fuel used was 94 to 1. The loss of ef- 
ficiency was only }% to J per cent. It 
made a difference in labor of about $3 
per ton, due direct to the saving of manual 
labor when the cupola was run quicker. 
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The increased ratio was obtained by using | with a 5 per cent. solution and 15 days’ 


a stronger blast, 14 ounces, and putting 
. another row of tuyeres. Mr. Henning 
then described the Herbertz cupola, mak- 
ing such drawings as were necessary on the 
blackboard and explaining all the good 
features it possessed. This cupola was de 
scribed in Zhe Iron Age of last week, and 
it is pot therefore pecessary to give the re- 
marks of Mr. Henning. 

Professor Webb’s second paper was on 
the ‘‘Performance of a Steam Reaction 
Wheel.” 

Daniel Royse of Ithaca, N. Y., con- 
sidered the question of 


HEAT TRANSMISSION THROUGH CAST-IRON 
PLATES PICKLED IN ACIDS. 


The writer recently made some experi- 
ments upon plates pickled in dilute nitric, 
hydrochloric and sulphuric acids. The 
calorimeter used in making the compari- 
sons is shown in section in the accom- 
panying illustration. The lower part 





Calorimeter. 


is a pine box 4.5 x 7.5 inches and 4.5 
inches deep. inside penmmenaiate, the plate 
through which the heat is to be trans- 
mitted forming the top. The upper por- 
tion consists of a frame or bottomless 
box 4.5 x 75 inches inside and 8} inches 
deep, which is placed above the plate and 
covered with a lid, as shown. 

The lower compartment is supplied with 
steam through a j-inch pipe, c, and is 
drained through the pipe d. In one side 
a thermometer, T’, is inserted, making an 
angle of 45° with the vertical, so that the 
bulb is near the center of the box. Above 
the plate water enters through a pipe, a, 
placed in the lid, its temperature being 
taken by the thermometer t, and flows 
over the plate and out at the pipe 4, 
the thermometer ¢ registering the temper- 
ature at which it leaves ; / is a tin baffle 
plate. 

The method pursued was to turn on the 


steam and water, and after the tempera- 


tures as indicated by the thermometers 
became constant note the time and weigh 
the water which flowed through in half an 


hour, reading the three thermometers at 


intervals of a minute. Owing to an im- 
perfect mixing of the water the tempera 
ture of the outflow was not absolutely 
constant, the maximum variation being 


about 2° F. 

Experiments were made upon 19 plates, 
10 of which were rough and 9 planed 
on both sides. The minimum of heat 


transmitted was reached in these cases 
after about 20 days’ immersion in a 5 or 10 


per cent solution, when nitric acid was 
the attacking agent ; with the other two 
acids nearly the same result was achieved 


immersion as with a 5 per cent. nitric acid 
solution and 10 days’ immersion. When 
both sides of the plates were varnished 
it is shown that, on an average, but 33 per 
cent. as much heat was transmitted as 
when the plate was untreated. The re- 
duction was practically the same with 
planed as with rough plates, but it was 
found that the varnish adhered much bet- 
ter to the rough plates, and especially if 
they had been pickled before applying the 
varnish, 

The paper concludes with the following 
paragraph: *‘‘It is expected that when, 
as is now proposed, this treatment is ap- 
plied to the surfaces bounding the clear- 
ance spaces of a steam cylinder, theextent 
to which the iron so treated will store and 
restore heat, introduced into the engine 
by the steam, will be diminished about 40 
per cent., and thus some practically useful 
reduction of the internal wastes will be ef- 
fected. In the engine the varnish is re- 
lied upon to retard this interchan nge of 
heat, and the alteration of surface produced 
by the action of the acid is expected to 
render the varnish more adhesive and 
permanent.” 

Prof. R. H. Thurston of Cornell Uni- 
versity dealt with ‘‘Steam-Engine Ef- 
ficiencies.—the Ideal Engine Compared 
with the Real Engine.” 

The paper by W. W. Bird of Cambridge- 
port, Mass., on the 


EFFECT OF THE STEAM JACKET ON CYLIN- 
DER CONDENSATION, 


describes some experiments made on an 
upright single-acting compound engine, 
5 avd 9 inch cylinders by 8-inch stroke, 
built for the mechanical engineering de- 
partment of the Worcester Polytechnic 
Institute. The writer says : 

*‘ Judging from the work done thus far, 
we conclude that for this engine the steam 
jacket is a benefit, the steam saved more 
than making up for that used in the jacket 
directly. The surfaces of the cylinder are 
warmer when the jacket is used, thus de- 
creasing condensation to begin with ; the 
steam is dryer at the beginning of exhaust, 
so that less heat is given up during that 
period. The steam is not probably homo- 
geneous in the cylinder ; the condensa- 
tion takes place where it is in contact with 
the surfaces, forming a film of moist steam 
which takes up the heat returned after re- 
evaporation begins, and the more moisture 
in the steam the more heat there is taken 
from the surfaces. And since most of the 
heat is returned during exhaust, the con- 
dition of the steam at the beginning of 
that period is of great importance is deter- 
mining the amount of heat to go out and 
the efficiency of the engine.” 

This epyine showed a gain of 14.6 per 
cent. due to jacketing. 

Prof. W. A. Rogers of Colby University 
read a paper describing a ‘‘ Method of 
Dividing an Index Plate into 1000 Equal 
Parts” (which we publish in full else- 
where) and one on ‘‘A Machine for cut- 
ting Perfect Screws.” 

The papers by H. L. Gantt on Steel 
Castings und H. M. Howe on Manganese 
Steel are also presented in full in this issue. 


During the afternoon of Wednesday the 
society visited the works of 


The Harris Steam Engine Company, 


where they examined the various processes 
there pursued and admired tne Sa tee 
Here they found an immense pulley lathe 
engaged in turning a pulley 28 feet in 


diameter. Bolted to the spokes of the 


pulley was a gear, meshing with which was 
a pinion driving the pulley, the tool post 
passing in the usual way across the face. 
They also saw parts of several engines of 
different sizes now being erected by the 
company. Stepping next door they entered 
the works of the 


before being placed on the market. 
It was here that we found accuracy 


Brown & Sharpe Mfg. Company, 


where they had the opportunity of seeing 
milling-machine practice and the use of 
grinding machines carried on more exten- 
sively as far as variety and range of work are 
concerned than probably in any other shop 
in the United States. The first machine 
to which their attention was especially 
called was a two-column milling machine 
engaged in cutting bed plates having four 
A’s. The cutter was formed of six separ- 
ate cutters mounted on an arbor so as to 
give the requisite form tothe bed. This 
machine cut about four times faster than 
this work could be done ordinarily. Here 
the bed was tinished with the exception 
of taking a true cut on a planer. They 
also saw a new milling machine which was 
cutting cast iron 7 inches wide to a 
depth of 4 inch, the speed being + 
inch to every revolution of the spindle. 

They also saw handles of several shapes 
turned from the solid bar at one operation, 

the cutter, of course, conforming to the con- 
tour of the handle to be made. Also the 
same idea carried out in gear blanks up 
to 2} inches in diameter, the bar being 
fed through the spindle to the machine 

Automatic screw machines of new design 
requiring no attention whatever were also 
mspected. 


ONE-ONE HUNDRED THOUSANDTH AND ONE- 
FIFTY THOUSANDTH OF AN INCH, 


One of the most interesting depart- 
ments in the Brown & Sharpe establish- 
ment we found in their testing room, 
where all their own gauges are tested 


in measurement carried to the extreme 
and what we might term the factor of 
error reduced to a minimum. As this 
branch is but little known outside, and as 
it is expected here to find more care and 
more refinement practiced in the testing 
of their own gauges and measures, which 
are to be the standards for other shops, 
we spent most of the time at our disposal 
in finding out how these final tests were 
made. In this our attention was confined 
solely to plug and ring gauges. 

Mounted on a bench in front of the 
window in the testing room was a machine 
closely resembling a small lathe. The 
headstock rtion was considerably 
elongated and on it was a scale 8 inches 
long, graduated on the front edge with 
coarse marks 40 to the inch and on the 
rear edge with the same number of ex- 
ceedingly fine marks which could not be 
perceived with the naked eye except the 
light was exactly right. This part of the 
machine was moved by means of a wheel 
and screw, and was only intended for 
coarse measurements. 

Mounted so as to bring the fine scale 
within the field of vision was a micro- 
scope. Now, what we might call the tail- 
stock of the machine consisted of aspindle 
whose axis was in line with the axis of the 
spindle on the headstock and which could 
be moved to and from the opposite 
spindle by means of a wheel similar 
to the wheel on the tailstock of 


a lathe. Near this wheel was a wheel 


graduated on its face, and over which was 
a vernier graduated so that ten of its lines 
equalled nine lines on the wheel. A 
movement of one space on the wheel 


meant that the tailstock was advanced or 
withdrawn a distance equal to +5}, inch. 
Any other movement less than this would 
be indicated by the vernier, and would 
vary according to the lines coinciding be- 
tween 5} 40d ryyyyy inch. A magnifying 
glass was placed in focus over the vernier 
scale, so as to facilitate the reading. 

With this machine all the final measure- 
ments are made, the variation for error al- 
lowed being y5}$55, Which in the case of a 


plug must be in excess and in the case of a 
| ring must be less than the diameter called 
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for, this being done in order to al- 
low for wear. The machine is pro. 
vided with an attachment by means 
of which inside measurements can be 
made with the same degree of accuracy. 
The case we saw tested was a }-inch 
plug. The headstock spindle was set by 
means of the microscope on the 4-inch 
mark. If now the plug were exactly 4 
inch in diameter it would be grasped quite 
firmly between the two centers. If pre- 
cisely 4 inch in diameter the wheel and 
vernier would coincide and mark zero, 
If in excess or if too small there would be 
a variation to be read on the wheel. 

The question was asked Mr. Davis, who 
has charge of this department, how far the 
personal equation was taken into consider- 
ation in this close measurement. To illus- 
trate how far it was necessary to consider 
this question, he said that he would show 
the difference between ; 5,555 inch and 
sotve inch, and bow appreciable this 
difference was. This he did by placing a 
plug between the centers so that the grip 
was firm, although the plug could with 
a little effort be turned in the centers. 
The tail spindle was then withdrawn 
soboo inch, and the ease with which 
the plug could then be turned, was sur- 

rising, the friction due to the grip 
aving been almost entirely overcome. 
This showed conclusively that the indi- 
vidual or the personal equation of the one 
making the test was not of such serious 
importance as might at first be supposed. 

All spindles intended to receive arbors 
made by Brown & Sharpe and all arbor 
shanks are tapered at the rate of 4 inch to 
the foot. The method ot testing the taper 
on the plugs which are used for testing 
the holes is exceedingly simple. Two 
straightedges which can be adjusted at 
any inclination with each other are 
mounted on a spindle and placed at such 
an angle as to give a taper of 4 inch 
to the foot. The plug is then placed 
between these straightedges, and if 
the light disappears at all points at pre- 
cisely the same time as the plug is moved 
in, it is taken for granted that the plug is 
straight and of the correct taper. In ex- 
perimenting with this device it was found 
that a plug could be moved up so that 
daylight could barely be seen between its 
upper edge and the upper straightedge, 
and then of a sudden the light would be 
extinguished seemingly at one point; but 
when examined along the line it was 
found that at no point did daylight 
come through. In regard to temperature, 
no attempt is made to produce a certain 
standard at a certain temperature. In 
testing, the only thing that is carefully 
considered is to have the piece that is to 
be tested and the machine both of the 
same temperature. The idea that it is 
necessary to bring both machine and 
specimen to 62° is not practiced, and in 
this kind of work is considered useless. 


The Armington & Sims Engine Co. 


had prepared a very attractive exhibit. 
In their testing room they had seven en- 
ines of different types under steam- 
hese were as follows: One 200 horse. 
power, making 200 revolutions per min- 
ute; space occupied, 15 x 8 feet; weight, 
30,000 pounds; one 35 _ horse-power, 
making 300 revolutions per minute; space 
occupied, 7 feet 9 inches by 4 feet; weight 
1500 pounds; another, 135 horse-power, 
260 revolutions; space, 11 feet 7 inches 
by 5 feet 10 inches; weight, 15,000 
pounds; next, 90 horse-power, 275 rev- 
olutions; space, 9 x 5 feet; weight, 9300 
pounds, All of these engines were hori- 


zontal, In the other room of their testing 


department they had vertical engines, one 
being a 275 horse-power to make 325 
revolutions and to couple direct to a Thom- 
son-Houston dynamo, the space over all, 


including the dynamo, being 16} x 7 feet. 


They are now building similar engines of 
425 horse-power to make 300 revolutions. 
The next was a vertical compound of 
200 horse- power, 325 revolutions, to drive 
four Thomson-Houston dynamos, with 
Evans friction, the space including the 
dynamo being 16 x 84 feet. This is the 
first engine of an order for 26, and another 
was a double vertical, not compound, 30 
horse-power, making 400 revolutions, and 
intended for ship lighting, to couple di- 
rect to a Thomson-Houston dynamo. Of 
this style of engine the Navy Department 
bas had over 30. All engines made by 
Armington & Simsare tested under steam, 
and are kept in their testing room until 
the engine in every particular meets the 
requirements experience has shown it 
should. Every part is thoroughly ex- 
amined during the test, and at its com- 
pletion the engine is dismantled and the 
parts examined in detail. Much of the 
machinery in this establishment has been 
selected especially to meet the require- 
ments, and may therefore be considered as 
best applicable to the work produced. 

Prof. J. E. Denton of Stevens Institute 
of Technology described the performance 
ofa 


WORTHINGTON HIGH-DUTY PUMPING 
ENGINE. 


The pumping engine under notice is a 
1,500,000 gallon, pumping against a head 
of 2000 feet of water, in use for pump- 
ing crude petroleum over one of the 
eleven 30-mile sections of the Standard 
Oil Pipe Line connecting New York City 
with Olean, Pa. 

It is located in a valley of the Allegheny 
Mountains at Swartout, about 4 miles 
from Port Jervis, N. Y. The general 
features of such a pumping station are 
a boiler and engine house, a telegraph 
office and two receiving tanks nearly 100 
feet in diameter and 30 feetin hight. Oil 
is supplied to the tanks from another 
station 30 miles westward by 6 inch pipes 
running across the country a few feet 
beneath the surface of the ground. 
A telegraph operator belonging to each 
station measures the depth of oil in the 
tanks every hour of the day and night, and 
reports the result throughout the line, so 
that the utmost system prevails, and every 
station is under perfect control from the 
headquarters. At night sufticient light is 
thrown upon the tape to enable it to be 
accurately read by means of a reflector 
mounted upon a tower situated midway 
between the tanks, and at such a distance 
that all danger from fire is avoided. The 
pump tested represents the first applica- 
tion of the high-duty attachment to the 
pipe-line service. This service is very se- 
vere, inasmuch as the pressure which the 
pump must exert often amounts to upward 
of 900 pounds per square inch, and the 
work is continuous throughout the day 
and night. 


The paper then describes the method of 
making the test and ends with the follow- 
ing conclusions : 

1. The boiler economy of the station is 
equivalent to 9.1 and 9.8 € perso evapor- 
ation per pound of pea and stove anthra- 
cite respectively, from the actual tempera- 
ture of feed, 147° F., and average steam 
pressure of 90 pounds above the atmos- 
phere. It is probable that an evaporation 
greater than 10 pounds of coal, under 
working conditions, could easily be ob- 
tained with the best bituminous coal. 

2. The average economy of the engine 
is represented by either of the following 
statements: 


(c) The ig per 100 lbs. of 

coal, if the boiler sup- 

—_ to the engine 10 

bs. of steam per 

pound of coal burned, 

Wiiid ass cecbudue dks td 116.5 mils. ft. Ibs. 
(ad) The duty, per each mil- 

lion thermal units of 

heat imparted to the 

feed water by the boil- 

ers neglecting steam 

used by feed pumps, is 109.5 mils. ft. lbs. 
(e) Ditto, including steam 

used by pump. if lat- 

ter exhausts into feed 

WEG ag se cat cenexons 109.3 mils. ft. Ibs. 


3. The engine works smoothly while 
pumpiog against upward of 900 pounds 
pressure per square inch. Under fluctua- 
tions of steam pressure amounting to 5 per 
cent., and of oil pressure amounting to 
10 per cent., the engine maintains an 
average length of stroke within ,9, inch of 
a maximum possible stroke of 37.85 inches, 
or within 0.33 per cent. The greatest 
variation of individual strokes was ,, inch, 
or 1.0 per cent. 

4. The steam condensed in the jackets 
and reheater in per cent. of the total 
steam supplied to engine is 15.8 per cent. 

5. The power wasted in friction of the 
mechanism, and operating the two air 
pumps, in percent. of the horse-power of 
the steam end, is 3.6 per cent. 

6. The actual delivery of oil was within 
1.36 per cent. of the cubical displacement 
of the pump plungers, or the ‘‘slip” was 
1.36 per cent. 

7. Without the use of steam in the 
jackets and reheater, water accumulates 
in the steam cylinders, in an hour's time, 
to such an extent as to be heard to splash 
against the pistons, while the loss of mean 
effective power, principally in the low 
cylinders, causes at least 10 per cent. loss 
of speed, which is probably attended with 
a considerable loss of economy, but to 
what extent was not determined. The 
use of steam jackets is undoubtedly neces- 
sary to the successful operation of a steam 
engine of this particular type. 


A BLAST-FURNACE BLOWING ENGINE 


was described by Fred. W. Gordon of the 
firm of Gordon, Strobel & Laureau, 
Limited, of Pinladelphia. As this en- 
gine was described and illustrated in The 
lron Age of February 26, 1891, it is not 


necessary to reproduce the paper. 
DISCUSSION. 


Mr. Kent condemned most emphatically 
the valve motion here described. He said 
that the general idea that economy was 
not the factor entering into the blowing- 
engine problem, since steam cost nothing, 
was an erroneous one, and that it had 
most essentially impaired the development 
of the engine. The blast furnace should 
have the rolling mill beside it so 
that steam could be supplied to its en- 
gine. He said that he might be biased, 
because he was interested in a better 
engine, some time since having obtained 
patents on a compound blowing engine. 
peg vor of this description had been in use 
in England for a long period, and he saw 
no reason why they should not be intro- 
duced in this country. He further said 
that if anybody would undertake the 
building of a compound engine he would 
be most pleased to grant them full shop 
right as far as his patents were con- 
cerned, 


Mr. Holloway defended the modern 


blowing engine. He said that in the early 
engine there was a long stroke and a big 
cylinder. The short quick-stroke engine 
has done much for blast-furnace prac- 


tice, since it eliminates the time of getting 


the piston from one end of the cylinder to 
the uther. At the beginning of thestroke 


in the ordinary blowing engine there is no 
resistance in the air cylinder, and yet there 


is a maximum steam pressure 1n the steam 
cylinder, At the end of the stroke thera 
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is the greatest resistance in the air cylinder | 


der to overcome it. Therefore, the fly 
wheel has to come in as a compensating 
device and distribute the energy exerted at 
different parts of the stroke. This fact | 
makes great weight necessary. Mr. Hol- | 
loway said in conclusion: ‘I will now | 
stop, because there are probably many | 
other blowers in the congregation.” 

John F. Wilcox of the Pittsburgh Iron | 
and Steel Engineering Company re- | 
marked that his firm now had on the floor 
a compound blowing engine, and that he 
should be pleased to receive from Mr. 
Kent all documents necesary to grant him 
a full shop right, as far as his patents 
were concerned. 

Mr. Gordon, in closing, asserted that | 
the blowing engine was made not to make | 
air, but to make iron. Sometimes it had | 


and the smallest power in the steam cylin- | 


PERSPECTIVE VIEW OF THE RONEY 


to do its work against 20 pounds of 
pressure, although ordinarily it was only 
about 5 pounds, This makes a great varia- 
tion. The clearances were as close as 
possible. The valve gear was simple, but, 
perhaps, not as economical as the Corliss 
gear so well known in Providence. He 
did not see the necessity of introducirg 
the more costly and complicated positive 
motion valves. 

James McBride of the New York Dye 
Wood Extract and Chemical Company of 
Brooklyn described some 


EXPERIMENTS WITH A SCREW BOLT. 


He found with an ordinary 2-inch screw 
bolt which was loaded at one end by a 
dead weight of 7500 pounds, and to the 
nut of which a wrench was applied, that 
89.81 per cent. of the power applied to 
the wrench was absorbed by the friction 
of the nut on the washer and on the 
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threads of the bolt, the percentage of 
the power applied that was utilized in 
lifting the load being only 10.19. 


MECHANICAL STOKERS 


was the title of a paper by W. R. Roney, 
mechanical engineer of Westinghouse, 
Church, Kerr & Co. of Chicago. The 
writer first gave a history of mechanical 
stokers, showing the many attempts that 
had been made to do away with the objec. 
tionable manual labor. The last portion 
of his paper was confined to the Roney 
mechanical stoker, a simple apparatus, 
which, when attached to steam boilers, 
receives the fuel in bulk, and thereafter, 
without further handling. feeds it contin- 
uously, and at any desired rate, to the 
furnace; burns the combustible portion, 
and deposits the ash and cinder in the ash 
pit, ready for removal. 





Fig. 1. 


The fuel to be burned is dumped into a 
hopper on the boiler front. In small 
plants it may be shoveled in by hand. In 
large plants it is usually handled direct 
from the car to the pegper by elevators 
and conveyors. Set in the lower part of 
the hopper is a ‘‘ pusher ” (see Figs. 2 and 
3), to which is attached, by a flexible con- 
nection, the ‘feed plate” forming the 
bottom of the hopper. The ‘* pusher,” by 
a vibratory motion, carrying with it the 
‘*feed plate,” gradually forces the fuel 
over the ‘‘ dead plate” and on the grate. 
The grate consists of horizontal flat-sur- 
faced bars, reaching from side to side of 
the furnace, carried on inclined side bear- 
ers, extending from the throat of the hop- 
per to the rear and bottom of the ash pit. 
The grate bars, therefore, in their normal 
condition form a series of steps, to the top 
step of which coal is fed from the ‘‘ dead 
plate.” These steps at the inclination 
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given would, however, prevent the free 
descent of the coal. But each bar rests 
in a concave seat in the bearer, and is 
capable of a rocking motion through 
an adjustable angle. All the grate- 
bars are coupled together by a ‘‘rocker 
bar,” the notches of which engage 
with a lug on the lower rib of each 
grate bar, pin connections being made 
with two of the grate bars only, for the 
purpose of holding the ‘‘ rocker bar” in 
position. A variable back and forth 
motion being given to the ‘‘ rocker bar,” 
through a connecting rod, by a device 
hereafter described, the grate bars neces- 
sarily rock in unison, now forminy a series 
of steps Fig. 3, and now approximating to 
an inclined plane. with the grates partly 
overlapping like shingles on aroof, Fig. 2. 

This variable, shutter-like movement 
furnishes a simple means of regulating 
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the quantity of air passing through the 
grate, according to the amount of coal to 
be burned to supply the demand for 
steam. The depaibied webs of the grate 
bars are perforated with longitudinal slots, 
so placed that the condition of the fire can 
be easiiy seen at all times, and free acess 
had to all parts of the grate to assist, when 
necessary,the removal of clinker, thus avoid- 
ing all opening of doors into the furnace. 
These slots also serve an important pur- 
pose in furnishing an abundant supply of 
air for combustion. The sectional per- 
spective cut, Fig. 1, illustrates clearly the 
form of the grate and the advantages of 
this construction. 

Assuming the grate to be covered by a 
bed of coal, and fresh fuel being fed in at 
the top, it is obvious that when the grate 
bars rock forward the fire will tend to 
work down in a body. But before the 
coal can move too far the bars rock back 








June 25, 1891 THE IRON AGE. 1229 





to the stepped position, checking the | and broken up from underneath, and finally |The operation of the stoker, therefore, 
downward motion, breaking up the cake| lands the cinder and ash on the ‘‘dump-| consists of a slow but continuous feed, a 
thoroughly over the whole surface and|ing grate” below. By releasing the| constant stirring of the fire, and an auto- 
admitting a free volume of air through | ‘‘dumping rod” the ‘‘dumping grate ” | matic rejection of the cinder, all performed 
without the qpening of fire doors. 

For the purpose of facilitating the 
smokeless combustion of the coal provision 
is made for supplying heated air to the 
furnace. When the stoker is erected an 
air space is left between the fire-brick 
lining and the red-brick wall of the fur- 
nace. Air is admitted to this space through 
openings in the stoker front, and after be- 
coming highly heated is discharged into a 
hollow brick chamber immediately over 
the throat of the hopper, whence it issues 
through small perforations to mingle with 
the gas from the fresh fuel. A coking 
arch of fire brick is sprung across the front 
of the furnace, covering a part or all the 
grate, according to the kind of boiler to 
which it is applied. This arch forms a 
reverberatory furnace, whose action is to 
thoroughly coke the fresh fuel and release 
its gases before ignition. In fact, that 
portion of the furnace under the arch may 
be likened to a gas producer, from the 
throat of which issues a huge volume of 
heated gas, already partially mingled with 
the heated air from the side flues, to be 
quickly burned in the large combustion 
chamber by contact with the incandescent 
body of coke on the lower portion of the 

tes. 

Not the least important element in the 
smokeless combustion is the steady supply 
of the coal in small but continuous 
quantity on to the coldest portion of the 
grate, where, after coking, it is steadily 
carried down to the hottest portion of the 
fire at the bottom and finally consumed. 

The actuating mechanism of the stoker 
is simple. All motion is taken from one 
driving shaft. In a single stoker this shaft 
is driven from a smatl engine attached to 
the stoker front and consuming a hardly 
measurable fraction of a horse-power. In 
large batteries of boilers the driving shaft 
is extenced across all the boiler fronts, 
delivering power to each stoker, and is 
driven by a small independent engine. 
The largest stoker can easily be turned 
over by the hand, indicating the nominal 
power consumed, The driving shaft car- 
ries a disk and wrist pin or a crank, from 
which a link couples to the “agitator,” 
Figs. 2 and 8. ough the eye of the : 
‘* agitator” passes a stud screwed into the : 
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} Fig. 2.—Inclined Position. 


‘“pusher,” on-which stud is a ‘feed 
wheel,” by which the stroke of the 
‘* pusher,” and consequently the amount of 
feed, is regulated. The ‘‘ agitator” hav- 

ing a fixed stroke, it is apparent that if : 
the ‘feed wheel” is run down against it 
in the position shown in Figs. 2 and 3 

the ‘‘pusher” will be given its full 
traverse and the greatest feed. If run back 
to clear the travel of the ‘‘ agitator” the 
‘*pusher” will, of course, have no mo- r 
tion, and the feed will stop. Between 7 
these extremes any desired rate of feed can 
be given. In like manner the rock of the { 
grate bars can be adjusted between any ‘ 
limiting angles, and over a range of mo- 
tion from no movement to full throw, by | 
means of the ‘sheath nut” and ‘lock 
nuts” on the ‘‘ connecting rod,” and the 
amount of stirring which the fire receives 
regulated according to the demand for 
steam. By these two simple adjustments, 
within the comprehension of the ordinary 
fireman, the whole action of the stoker is 
controlled, and the fires forced, checked 
or banked at will. There are small doors 
in the front on each side of the hopper, 
giving access to the furnace above the 
grate when necessary. 

The stoker is strong and well built, 
having in view the conditions of its opera- 
tion and the usual nature of its attendance. : 
There are few pin connections or finished 
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Fig. 3.—Stepped Position. 


DETAILS OF FEED AND GRATE MOVEMENT RONEY MECHANICAL 
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the fire. The rocking motion is slow, being ; tilts forward, Fig. 4, throwing the cinder 
from seven to ten strokes per minute, ac-|into the ash pit, after which it is again ' f 
cording to the kind of coal. This alternate | closed ready for further operation. The| parts. The strains are exceedingly light, 
starting and checking motion being con- | ‘‘dumping grate” is made intwo parts, so| and the motion is so slow as to be hardly 
tinuous, keeps the fire constantly stirred | that each half can be dumped separately. ' perceptible to the casual observer. Any 
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single grate bar can be picked out and 
replaced even easier than in the ordinary 
flat grate, and in case it is necessary the 
lower bar, where the greatest wear takes 
place, can be replaced without cooling 
down the furnace, thus avoiding loss of 
time and fuel. 


Reception and Excursion, 


On Wednesday evening the members at- 
tended a reception tendered by the citizens 
of Providence. On Thursday afternoon 
they visited Rocky Point and inspected 
a genuine Rhode Island ciambake, after 
which they were taken to the torpedo 
station at Newport. On the return a stop 
was made at the Narragansett Electric 
Light Station, where they found the 
triple-expansion engines described in Mr. 
Henthorn’s paper. On Friday morn- 
ing the works of the Corliss Steam 
Engine Company, the Rhode Island 
Tool Company and the American Screw 
Company were visited, the afternoon being 


devoted to an examination of the Paw- 
tucket Pumping Station. 


Press Reports. 


We cannot close without acknowledg- 
ing the unusual character of the report of 
the sessions published by the Providence 
Journal. The account was readable and 
one of the most accurate of a meeting of a 
technical society we ever saw in a daily 
paper. J W. Barney wrote the story for 
the Journal. 

I — 


The Virginia Development Company. 





The second annual report of the Vir- 
ginia Development Company, of which 
Richard 8. Brock is president, Clarence 
M. Clerk and 8. H. Chauvenet are vice- 
presidents and E. C. Pechin is mana 
ger. states that the company have 

ad an income during 1890 of $150,- 
034.68. The principal items were: Divi- 
dends on 7693 shares of Southwest Vir- 
ginia Improvement Company’s stock were 
$57,672.50; on 500 shares of Graham Land 
and Improvement Company, $5000; on 100 
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shares of South Roanoke Land Company, 
$4000 ; on 1000 shares of Salem Improvement 
Company, $7000; profit on sale of Buena 
Vista lots, $50,300; profit on sale of land to 
Roanoke Development Company, $4656.12, 
and on interest and discount, $20,582.31. 
The expenses were $213658.53, leaving 
gross profits of $128,376.15, out of which 
two dividends aggregating $99,759.65 
were paid. During the year 550 shares of 
preferred stock and 8000 shares of com- 
mon stock, 20 per cent. paid, were sold, 
and a call of 15 per cent. on common 
stock was made, payable September 1, 
1890. The outstanding capital stock was 
thus increased $807,300, so that there are 
now outstanding $855,000 preferred and 
$4,000,000 common stock. 

The business of the company may be di- 
vided into two grovps—the one com- 
prising the mining of coal and ore 
and the manufacture of coke, and 
the other the aiding of the develop- 
ment of manufacturing towns. The 
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A particularly interesting part of the re- 
port is, however, that which admits 
of some conception of the profits realized 
in town building. The Virginia Develop- 
ment Company own 1000 out of 7822 
shares of the Buena Vista Com- 
pauy. That company sold during the 
year $481,679.79 worth of town lots, 
and after deducting the cost of land, 
and all expenses, the net profit was $452,- 
757 56, which is pronounced a remarkable 
showing when it is considered that the 
stock was sold at $50. And yet the stock is 
selling at $67.50 to $70, when, according 
to the report before us, at ‘‘ a very copserv- 
ative estimate of the present selling value 
of the property the stock is worth $200 
per share.” How much of the profit is 
represented by notes and deferred pay- 
ments is not stated. 

Another illustration is furnished by 
Salem, in which the company held 3000 
out of 30,600 shares, par $10, on which 
20 per cent. was paid. Seven hundred 


Fig. 4.—Detail of Dumping Grate. 
RONEY MECHANICAL STOKER. 


most important interest in the former 
group is the coal and coke operation 
known as the Southwest Virginia Improve- 
ment Company, at Pocahontas, who 
mined in the fiscal year ending March 31, 
1891, 529,533 gross tons of coal and made 
82.473 tons of coke, at a profit of $88,- 
868.30. To their plant of 400 ovens the 
company are adding 250. The company 
also own a two-fifths interest in the Nor- 
| folk Coal and Coke Company, who shipped 
in 1890 70,112 tons of coal and 18,844 
tons of coke, and are adding 72 ovens 
to their plant of 220 ovens. Under 
the title of the Consolidated Mining 
Company the company operate a num- 
ber of iron mines, which to some deyree 
have proved disappointing, the Allisonia 
and Clark Summit mines not having 
come up to expectations, while the Rocky 
Mount lease has been abandomd. The 
principal property is the Rover Mine near 
Roanoke. On total ore shipments of 
65,856 gross tens in 1890, the gross profit 
was $13,427.44, of which amount $1936.76 
was charged off as loss on the Rocky 
Mount property and $6848.26 as loss on 
the Allisonia equipment. 


and thirty shares have since been sold at 
$15. ‘ The total lot sales of the Salem Im- 
provement Company from their organiza- 
tion, September 24, 1889, to January 1, 1891, 
amounted to $524,021.89. The net profits 
after deducting cost of land and all ex- 
penses was $421,073.10. The company 
received in cash for lots $224,032.54 and 
in negotiable notes $299,989.35. Taking 
the unsold portions of the property at 
cost, the balance sheet shows a surplus of 
$175,261.58 above all liabilities, which is 
remarkably good when it is considered 
that only 20 per cent. was paid in on this 
stock and it appears asa liability at par. At 
the estimates put upon the unsold prop- 
erty by the officers of the company, there is a 
surplus of $1,338,448.58.” Yet the stock 
is selling at $14 to $15 and 3020 shares 
have been turned into the treasury for lots 
sold since January 1, in acceptance of the 
offer of the company to take their stock at 
$30 per share in payment for certain lots. 
The Virginia Development Company 
are also interested to the extent of 1000 
shares, $50 paid, in the Central Land Com- 
pany of Buchavan, with a subscribed 
capital of 11,990 shares. The company 
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made in October sales of $658,000 worth of | coal and other mines inside this zone. The 
lots at high prices. The report says: ‘*It} contract also includes exemption from 
now appears probable that fully two-thirds | duties and a'l other taxes. An American 


of the total sales, or $440,000 worth of 
lots, will be settled and at prices which 
will yield a very bandsome profit to the 
company. A great deal of work has 
already been done, but the building up of 
the town has yet to be acc »mplished.” 


THE WEEK. 


The Joseph L. Colby, the second of the 
Mc Dougall whaleback steamers built, has 
arrived at Montreal from Duluth, on her 
way to the Atlantic seabourd. Another 
steamer pow building is already chartered 
to carry wheat from Duluth to Liverpool 
direct. 








Constans, the French Minister of the 
Interior, referring to M. de Lesseps’ canal 
difficulties, says public feeling demands 
that the famous engineer be put on trial. 


A formidable custom league bas been 
formed in Europe, which will be per- 
fected at a conference to be held in Berne, 
Switzerland, July 20. The leagueis to be 
a commercial alliance, in which no one of 
the contracting powers will be privileged 
to form a trade treaty with any other out- 
side the union unless it first obtains the 
assent of the otber parties to the alliance. 
Its existence, it is predicted, will sffect 
the trading relations of the fuur contracting 
powers with France, England, the United 
St»tes, and every quarter of the globe. 
Germany and Italy are the principal powers 
immediately concerned. 


Among speculators on the Stock Ex- 
change who have come to grief, and whose 


seats are offered for sale, are Cyrus W. 


Field, Jr., and Harry Markoe. Friends 
and money could not save them. 


The stagnant condition of the bond 
market in New York, despite the immense 
increase in bank reserves, is closely related 
to prospects for railway construction. A 
financial writer remarking thereupon, says: 
‘* The demand for bonds is the measure of 
the activity of investment, and investment 
is the basis of speculation, Old bonds, in 
respect to which there is a feeling of ab- 
solute confidence, sell as high as ever. 
Their price issuch that the buyer gets little 
more interest on his investment than on 
Governments. But bonds of the second 
and third class—that 1s a different matter. 
Buyers are distrustiul aud hold off. Much 
of the money which went into them has 
gone into industrial securities, which have 
not more risk and pay large dividends. 
The Western roads have absolutely gluited 
the bond market. The amount they have 
put out in the past four or five years re 
quired a constant and large European ab- 
sorption, as well as domestic; and now that 
the former is cut off, und tbe latter con- 
tracted supply is in excess of demand.” 


Judge Elliott of the Supreme Court in 
Indiana decides that pumping natural gas 
out of the State is illegal, under the laws 
of the State. What will Chicago do ? 


The ‘‘Italy of America” is the Cauca 
Valley, United States of Colombia, where 
an American is buiidiny a railroad through 
great coffee fields and sugar plantations. 
The contract was signed iu Boyota on the 
26th of August last. It includes the privi- 
lege of building extensions to the Gulf of 
Darien on the porth and to the frontier of 
Ecuador on the south, and frum the Cauca 
River to the Magdalena River. The 
United States of Colombia guarantees a 
subsidy of 5 per cent. in gold for 18 years 
on $63,000 gold per mile, with exclusive 
privileges for 70 years in a zone extending 
for 24 miles on each side of the railroad 
track, with the preference to take all the 
public lands and all the gold and silver, 


in Cauca Valley is said to have accumu- 
lated $100,000 in the last seven years 
grow.pg coffee. The railroad will give an 
outlet for the enormous production. 


A machine which furnishes hot water is 
in successful operation in various parts of 
Paris. Nine quarts are delivered for 5 
centimes, A coil of copper wire inside 
the machine is connected with a street 
main, and is heated by gas burners. 
Housekeepers use the water for making 
tea, washing and other purposes. 


The verdict of the Supreme Court in 
Philadelphia favorable to the importers in 
the hat trimmings case of Meyer & Dick- 
inson makes the Government liable for 
upward of $20,000,000, duties collected. 


The Chicago Gas Trust, which has 
been in danger of extermination from 
legal proceedings instituted by the city of 
Chicago, has effected a compromise. By 
coutra ts signed by Mayor Wasbburne, 
the trust, beginning January 1, 1893, re 
duces the price of gas to $1 for private 
consumers, and will pay into the city 
treasury 34 per cent. of the trust’s gross 
receipts, the money to be applied on the 
city’s gas bills for street lighting. In re 
turn the franchises of the companies in 
the trust are not to be attacked by the 
city, and gas mains can be extended any- 
where within the city limits. 


The silver inflationists are badly dis- 
gruntled by Secretary Foster’s hesitation 
to continue silver coinage after July 1. 
They predict serious consequences in 
various ways, especially as affecting the 
aspirations of certain public officers, if 
their desires are not gratitied If the en- 
tire monthly purchases are coined, aud if 
certificates are issued representing the 
profit derived from seigniorage, say 29 
cents on the dollar, there would be added 
to the circulating medium about $14,000, - 
000 per annum, which would help to 
hasten the ultimate reign of the silver 
dollar in place of the gold standard. Thea 
the millenum of all the debtor class would 
commence and speculators hold their Sat- 
urnalia. 


A conductor on the Canadian Pacific 
Railway is charged by the United States 
customs authorities with smugglivg goods 
between Montreal and Boston, thereby 
defrauding the revenue to the extent of 
$100,000. 


Delaware fruit growers have just sold an 
enormous strawberry crop and are now 
confident of gathering from 4,500,000 to 
6,000,000 baskets of peaches. The prob- 
able receipts are counted at $2,000,000. 


A circular has been received in Phila- 
delphia showing that the Alliance Israetite 
Universelle has arranged to discontinue 
assisted refugee emigration to the United 
States, but to divert them to South 
America and Canada, The Jewish Alliance 
of America, whose object bas been to assist 
in the distribution of Hebrew immigration 
to this country, and ‘‘to cope with the 
problem,” applied for a charter in the 
Philadelphia courts. 


Secretary Foster’s intimation that silver 
coinage may be suspended after July 1 
caused consternation among the ultra coin- 
age advocates. 


In the report of the Minister of Finance 
avd Commerce to the President of the 
Dominican Republic, published in the 
Official Gazette, 23d ult., it is stated that 
the revenue of the Republic for the year 
1890 was: From import duties, $1,355, 
¥79.88 ; from export duties, $279,432.68 ; 
total, $1,635,412.57. The value of im- 
ports for the year was $2 406,769.76, and 
of exports, $3,895,109.72 ; total, $6,301,- 


879.48. Thus it appearsthat the export 
value exceeds the import value in the sum 
of $1,488, 339. 96. 


The Food Manufacturers’ Association 
was orgavized in this city last week, with 
the object of bringing the producers, 
handlers and consumers of foods into 
clos: r relationship and to establish cordial 
relations between the manufacturer and 
dealer ; also to prevent the manufacture 
and sale of improper food and to elevate 
and maintain the standard of food ; also 
to hold frequent expositions devoted to 
food products, and to enlighten the public 
as to whut really constitutes wholesome 
food, and to make the people realize the 
importance of proper food. 


The North American Commercial Com- 
pany have lost no time in filing their claim 
for <2" against the Government on 
account of the closing of Behring Sea to 
the seal catchers, and the consequent abro- 

ation of the company’s exclusive privi- 
eges on the Pribilof Islands. 


The State Attorney of Pennsylvania will 
sue the city of Philad+lphia to recover 
money collected by Bardsley, the default- 
ing city collector, while acting as the 
agent of the State. 


An interesting table of wheat statistics 
bas been compiled by the Chicago Trade 
Bulletin from the Government’s June crop 
report, The estimated yield this year and 
= actual yield in 1890 are given as fol- 
ows : 


1891. 1890, 





Le ee 399,024,000 255,374,000 
ee ae 174,035,000 143,888,000 
BOO: .6'5 8505; 563,062,000 399,262,000 


The estimated increase of 174,000,000, - 
000 bushels is, perhaps, a little sanguine, 
but it must be remembered that as far back 
as 1884 the United States raised 512,000, - 
000 bushels, and all accounts agree the yield 
this year will be unprecedented. 


The Russian Minister of Finance gives 
notice that increased expenditure on ac- 
count of extentive railroad improvements 
in the country will make increased econ- 
omy necessary to avoia trouble. 


The Poughkeepsie Bridge bondholders 
saved the property from foreclosure, and 
now a connection with the New York and 
New England Railroad will be made. 


The wheat harvest is well advanced in 
Southern [}linois and Southern Indiana 
and the yield is said to be the best in years. 
So, too, of Kansas. 


French army officers, one of whom was 
agent of the Armstrong Gun Company in 
France, have been fined, imprisoned and 
deprived of civil rights for having sold 
the secret of the, manufacture of melinite 
the new explosive. 


The reduction of corn duties in France 
takes effect July 10. 


The trustees of the Baron Hirsch fund, 
who propose to expend in this country 
about $1,500,000 for the benefit of poor 
Hebrews, decide to commence the proccss 
of amelioration by establishing bath houses 
in New York City. Happily others than 
Hebrews are not excluded. 


Extensive preparations for grain ship- 
ments from this port as soon as the new 
wheat harvest is ready are making. Both 
the regular steamship lines and transient 
steamers have been engaged for months 
ahead to load for Europe. As the grain is 
already being gathered in some sections, 
the forward movement from the interior 
will soon commence, giving the railroads 
and lake vessels remunerative employment. 
Purchases by foreign bouses are known to 
be heavy, no less than 700,000 bushels 
having been bought at the Produce Ex- 
change by exporters in a single day. 
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The Tin-Plate Situation. 





During the year 1889 a total of about 
5,650,000 boxes of tin plate were shipped 
from Great Britain to the United States, 
and in the following year 5,300,000 boxes 
were sent to this country. It is generally 
admitted that the supply on hand here 
December 31, 1890, was comparatively 
small. It is, therefore, a reasonable de- 
duction from the data submitted that the 
average consumption of tin plate in the 
United States during the two years quoted 
was more, rather than less, than 5,000,000 
boxes per annum. Shipments to this 
country from January 1 to May 30, 1891, 
amounted to about 3,475,000 boxes. Dur- 
ing the first half of Juue about 450,000 
boxes were sent, which completes ship- 
ments that can reach here before July 1st. 
This movement is far above the average for 
the corresponding period of previous years, 
exceeding that of 1890 by 1,617,000 boxes, 
and that of 1889 by 809,000 boxes. In 
these differences is reflected the extent to 
which supplies have been hurried forward 
so as to reach American ports before the 
increased tariff under the McKinley act 
goes into effect. 

At first sight the figures doubtless look 
imposing and cause many in the trade 
to arrive at the conclusion that the im- 
mediate effect of the increased duty, 
as far as it bears upon values on this 
side of the Atlantic, has been discounted 
in the higher range of prices established 
within the past six months, On this point, 
however, there is room for discussion ; but 
the deeper the matter is looked into the 
stronger appear to be the facts in support 
of the impression that importations, large 
as they have been thus far this year, are 
not of sufficient volume to offset the in- 
creased consumption and higher rate of 
duty in regulating home market values. 
Last year the canning of fruit and several 
lines of vegetables was considerably below 
the average, owing to crop failures in cer- 
tain sections of the country. The outlet 
for cans was cut down more or less, and, 
naturally, the demand for tin plate. 
Doubtless as much plate was used for 
kerosene packing last year as in 1889, and 
that the quantity consumed by packers of 
beef and meats generally was far in excess 
of the average of previous years is a mat- 
ter of record. 

In the latter lines the quantity of plates 
used thus far this year is considerably in 
excess of that of 1890. Official data show 
that the export movement of canned goods 
has increased, and there is reliable autbor- 
ity to warrant the statement that the home 
consumption has been much larger also. 
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This may be an unimportant factor, in 
itself, but, when considered in connection 
with the favorable prospects for large 
crops of fruits this year, the heavy work 
done by canneries thus far in some varieties 
of the same and in various vegetables, the 
increase is by no means insignificant. In 
point of fact, the outlook is so favorable 
for heavy consumption of plates in the 
canning of food products alone that the 
large importation is neutralized in a great 
measure, and lower prices in the near 
future are dependent almost wholly upon 
the extent to which American plates may 
come upon the market and the reduction in 
cost at the British sources of supply. Up 
to the present time American plates cut no 
figure. Should the production of plate in 
this country gain the rapid strides that the 
manufacture of other steel and iron has in 
recent years, the foreign markets need not 
be so much depended upon in the future. 

With the adoption of modern appliances 
and improvements, the record of the steel 
rail industry may be repeated, or even ex- 
celled. It is patent, however, that the for- 
eign sources of supply will have to be relied 
upon for some time to come, Out of, say, 
5,000,000 boxes of tin plate consumed an- 
nually in this country about 1,750,000 
boxes go into the manufacture of packages 
for goods that are sold in foreign mar- 
kets, upon which & rebate of 90 per cent. 
of the original duty is paid by the Govern- 
ment to the packers of the goods. There 
thus remains about 3,250,000 boxes, which 
represents, approximately, the amount 
that American manufacturers can reason- 
ably calculate upon having a chance to 
compete for, and it will doubtless be some 
time before they get into position to turn 
out that quantity. 

The official figures for the quantities of 
tin plate re-exported under the drawback 
clause are, unfortunately, not available 
for any period later than the fiscal 
year ending June 30, 1890, but 
they are accessible for previous years. 
Leaving out of account the quantities of 
tin plate in warehouse, which do not vary 
much, the imports of tin plate and the re- 
exports under the drawback system were 
as follows during the fiscal years 1889 and 
1890 : 


Imports and Re-exports of Tin Plate. 


1889. 1890. 
Pounds. Pounds. 
TIEN. 0 09.00. 0590008 735,789,988 680,060,925 
Re-exports .... ..... 166,087,740 150,112,007 


Apparent home con- 
sumption.......... 569,702,248 


It will be observed that not less than 22 
per cent. of the total imports of tin plate 
were not retained in the United States. 
We may state that of the entire amounts 
of drawback paid by the Government 
during the past few years the sums for 
tin plate reached nearly one-half, In 
1888 the amount was $974,444.33, out 
of a total of $2,889,356.60; in 1889 it was 
$1,494, 790.10, out of $2,906,473.94, and in 
1890 $1,351,008.07, out of a total of $2,- 
771,224.99. In dealing with the quanti- 
ties of tin plate which they will be called 
upon to produce in the early future Ameri- 
can manufacturers must, therefore, always 


520,948,918 
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make allowancg for the large percentage 
of imports, approaching nearly one-quar- 
ter of the whole, which their foreign rivals 
are bound to retain for many years to 
come. 

British makers have, since the period of 
heavy buying of plates for American ac- 
count prompted by the passage of the 
McKinley Tariff bill, reaped enormous 
profits and worked their mills to the utmost 
capacity. Having supplied this excep- 
tional demand a curtailment cf produc- 
tion has taken place, and surplus supplies 
at factories and shipping ports are now 
considerably below the average amount. 
Tt is estimated that less than 100,000 
boxes remain at British shipping ports 
at the present time. Prices have been 
reduced, on the average, about 1/6 (say 
374 cents) per box from the highest prices 
touched in the foreign markets, 

This reduction, however, does not equal- 
ize the higher rate of duty as regards 
cost to lay down supplies in the Ameri- 
can market on and after July 1. As 
a matter of fact, plates would have to be 
purchased in the foreign market at less 
than the lowest prices on record to admit 
of importations here after this month at 
prices now current. At the very bottom 
figure ever accepted in the British mar- 
kets, the cost, plus the new duty, would 
be $5.40 per box for Penlan grade coke 
plates delivered in this country; that of 
J. B. grade cokes would be $5.53; ordi- 
nary Bessemer steel, coke finish, about the 
same as Penlan grade and Siemens steel 
$5.59. Charcoal plates would cost, on 
the same basis, about present selling prices, 
and terne plates 20 cents to 45 cents per 
box more. It will thus be seen that 
present prices in this market will, on 
July 1, have been relatively lower than 
any ever reached in the foreign sources of 
supply. The new duty adds $1.30 per 
box to the cost of importing IC and $1.64 
to LX, 14x 20; $2.60 to IC and $3.28 for 
IX, 20 x 28, and a corresponding advance 
on other sizes, 

ce atlas 

The International Brotherhood of Boiler- 
makers and Iron Shipbuilders, assembled 
in convention at St. Paul on the 17th inst., 
adopted a resolution to establish a nine- 
hour day, and also indorsed the subsidy 
bill as passed by the last Congress in rela- 
tion to ships built in this country. This 
labor organization evidently looks with 
hope toward the shipyards of the country 
for the employment of many more work- 
men as a result of the policy inaugurated 
by Congress, But the members do not 
mean to favor the business of building 
ships for the foreign trade by any special 
efforts on their part. They know that 
with ten hours’ work in American ship- 
yards the cost of building vessels here is 
so much greater than abroad that the 
Government has been called on to assist 
the shipping interests, hence the subsidy 
has been granted to which reference is 
made. Now the workmen propose to in- 
troduce another element of additional 
cost here by cutting an hour from each 
working day. It is true they considerately 
provide that where there are but few men 
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employed no attempt will be made to re- 
duce the number of hours of labor, but 
that is because they know their organ:za- 
tion will then be too weak to enforce the 
short day. It would be in much better 
taste if these workingmen would defer the 
agitation of a shorter working day in ship- 
building until after the business of build- 
ing ships for the foreign trade had been 
fairly established. 


EE ——_$_$§$§— 


Business Conservatism. 





Business men and professional financiers 
especially have for some months been fore- 
casting the future with reference to the 
condition of the money market at that sea- 
son of the year when stringency periodic- 
ally returns and is considered as being un- 
avoidable. The existing currency ar- 
rangements do not provide for expansion 
in any degree commensurate with these 
periodic demands, such as attend the 
movement of the crops immediately after 
harvest. True, heretofore the Govern- 
ment, by anticipating the payment of 
bonds from a plethoric treasury, has 
afforded temporary relief. But hereafter 
this dependence is cut off. It is in the 
full knowledge of this fact that a spirit of 
self-reliance has been engendered, and 
therefore in the exercise of ordi- 
nary business sagacity an unusual 
conservatism is everywhere manifest. 
Speculation is discountenanced as if by 
common consent. Tbe times have not 
been considered propitious for undertak- 
ing an important new enterprise requiring 
capital. Bankers, both in the United 
States and Canada, have long since thrown 
out a cautionary signal in this respect. 
Although peculiarly noticeable, it is not at 
all strange, considering the circumstances, 
that a period of hesitation now super- 
venes and that some disposition prevails to 
complain of quiet markets. The immedi- 
ate effects are seen in the increasing bank 
reserves and the abundance of idle money 
at all principal centers, and this after 
sending $60,000,000 in gold out of the 
country. Indeed, it would appear extraor- 
dinary, in the absence of some obvious ex- 
planation, that, in the prospect of excellent 
harvests near at hand and the certainty of 
remunerative markets, the feeling of con- 
servatism should be so general and pro- 
nounced. The fact, however, is a subject 
for congratulation and affords ground for 
assurance that any exigency within the 
range of probabilities will be successfully 
met without disturbance. The November 
panic, business misfortunes in various 
quarters and disclosures of disgraceful 
bank management, sometimes coupled 
with fraud and peculation among high 
officials, have carried with them a timely 
admonition and contribute powerfully to 
the creation of a sentiment which in itself 
is the best guarantee of continued pros- 
perity. Confidence in the public credit 
and general soundness of the mercantile 
classes is unbounded, 

Just now the question of free silver 
coinage is being agitated anew, but our 
leading financiers are almost unanimous 
in recommending a conservative course. 


Thus fortified, the belief is prevalent that 


Secretary Foster will avail himself of the 
discretionary power with which he is 


legally invested and suspend the coinage 
of silver dollars after July 1, the convic- 
tion being general, silver monometallists 
always excepted, that any inflation above 
the commercial value of bullion is fic- 
titious. Henry Clews says, and others 
concur, that ‘‘it is better to hold the 
silver in the shape in which it comes to 
the Government in bulk; it is thus in a 
shape to command a market value all over 
the world.” The credit of the Govern- 
ment, with the resources of the country 
behind it, presents a barrier not easily 
overthrown. 


———EEESE 


Brands Losing Their Prestige. 





The time is not far distant when a brand 
was aterm to conjure with. It sold pig 
iron, bar iron, tool steel, boiler plate, 
sheet iron and so on all through the list. 
It was a valuable piece of property, one 
of the most precious assets, in fact, of a 
long-established house, and was regarded 
with all the veneration that attaches to a 
charm among the ignorant worshippers of 
blind luck. A brand that had been known 
in the trade for ten years had an appreci- 
able value; one known for 25 years was a 
banner of glory to the house own- 
ing it; but one familiar to the lips 
of men for 50 years or more was 
a veritable gold mine, as it was worth 
an army of salesmen in both maintaining 
and extending trade. It might have been 
merely an X, or the outline of a fish, or a 
quaint group of letters like Q K Z, but if 
it had been known to the entire trade to 
mean a perfectly reliable brand of bar iron 
or tin plate or tool steel there was a 
stanch band of customers who would 
have the goods bearing that stamp and 
none other, and eloquence was more than 
wasted in trying to induce them to experi- 
ment with brands to them unknown. 

Even to this day there is a sort of 
glamour surrounding a well-known brand 
or trade-mark whose reputation has been 
sustained for a long series of years by a 
product of uniformly high quality. 
The trade thus secured by a house 
may in some cases cover quite a respect- 
able percentage of its entire volume of 
business. Its brand may hence possess 
sufficient value to keep it prominently in 
the foreground, and not let the public 
forget its existence. There is a conserva- 
tive element which will persistently cling 
to results of past experience, refusing to 
make experiments or to hazard a trial of 
new material. But with the great number 
of consumers in the United States a brand 
or a maker’s name is no longer of vital 
importance. This is well illustrated by a 
story told of a prominent mechanical en- 
gineer whose opinion was asked of a brand 
of steel in extensive use. His answer was 
that he had had no occasion to give atten- 
tion to the subject for ten years, and he 
knew nothing about steel at the present 
time. It is very likely that if he had been 
asked such a question in 1880 he would have 
been found possessed of very strong opin- 





ions with regard to the superior qualities. 
of a very few brands. Improvements im 
steel making in recent years have evidently 
been so widespread that quality is no 
longer a monopoly to be claimed by a lim- 
ited number of steel producers. The same 
is true of other metal products. There 
are very few consumers of pig iron Jwho 
will now pay a premium of 25 cents per 
ton to secure a special brand, but, 
on the contrary, almost the entire 
trade will readily take in an un- 
known iron if offered them at a 
slight reduction on current rates and they 
are given some idea as to its probable 
character. Foundry practice has very 
generally abandoned its old position of 
dependence on special brands, and a new 
dispensation has been established among 
foundrymen, who secure good results by 
methods which have been brought into 
use within the past decade. 

The growth of the business of this 
country has been too rapid to be bound by 
ancient traditions. The consumption of 
iron and steel has increased too much for 
the maintenance of supremacy by special 
brands. And hand in hand with the in- 
creased consumption there has been an 
improvement in the selection of raw ma-~ 
terials and their manipulation in manu-~ 
facturing processes which has brought 
about a general advance in the quality 
of the product turned out. Consumers 
still specify to a considerable extent 
special brands of iron or steel to be used 
in work made for them, but this practice 
is giving way to mechanical or chemical 
tests as the number of high-grade brands 
increases in every line. The name of a 
maker is to-day of less consequence than 
the fact that the material furnished is,up 
to a recognized standard of excellence, as 
determined by exhaustive tests or authen- 
ticated records. But above all as a 
growing influence determining the atti- 
tude of buyers in these latter days is the 
question of comparative cost. Quality 
being equal, the brand offered at the low- 
est price is the most popular. 

anesnongetigiadiitinatasncaeas 

The report of Alfred E. Fletcher, 
chief inspector under the English Alkali 
act, shows that the recovery of ammonia 
from the gases of blast furnaces and coke 
ovens has not made very rapid progress 
in England during the past few years. 
The recovery of by-products from blast- 
furnace gases is, of course, limited to 
those plants which smelt with raw coah 
in Scotland, where the strike interfered im 
1890. The total amount of sulphate of 
ammonia made from the four principak 
sources is given in the following table: 
Sulphate of Ammonia Recovered in Great 





Britain. 

1890. 1889. 
Tons, Tons. Tons. 

|). Pee 102,138 100,711 
Iron works . ......... 5,064 6,145 5,280 
Shale works ........ 24,730 23,953 22,072 

Coke and carbonizing 

ee 2,325 2,795 2,537 
WG is. snansdyes 134,257 133,604 122,78 


Considering that the total amount real- 
ized for the product was $7,800,000, the 


recovery of this waste product may well 
be dwelt upon as one of the achievementa 
of modern chemical industry. 
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The Duty on Plate Shearings. 





An extraordinary decision has been ren- 
dered by the Board of Appraisers recently 
in the matter of the duty on ship or boiler 
plate shearings, over which there has been 


a good deal of controversy. Under the 
McKinley bill the appraisers at New York 
and at Boston placed boiler-plate shearings 
under the bviler-plate classification, the 
rate being one-half of 1 cent a pound, on 
a valuation of 1 cent per pound or less. 
The importers appealed to the Board of 
Appraisers, claiming that the shearings 
should be classified as scrap and the 
duty be fixed at $6.72 per ton, or three- 
tenths of 1 cent per pound. This appeal 
has been sustained, and the rate now es- 
tablished is that of scrap iron. 

The shearings are rectangular plates 
varying in width and length, sheared to 
marketable shape, from the irregular scrap 
obtained in trimming rolled ship and boiler 
plates. They may be sheared into bars of 
any thickness not less than 4 inch and not 
narrower thau 1 inch. These shearings 
have as imported varied in width from 4 
inches to 22 inches and in thickness from 
7? inch to finch. In length they run up 
to 12 feet, the specifications generally 
barring out all material shorter than 14 
feet. . 

Under the old rate of duty these shear- 
ings have been imported chiefly for roll- 
ing into strips for tack makers, which 
in itself indicates the quality of the 
material. A good deal of it is 
basic steel, produced to meet the 
requirements of Government inspection 
ang the specification of Lloyd’s and the 
European boiler insurance companies. It 
will be readily understood by the steel 
trade that this material is far from being 
an equivalent of what is generally known 
as scrap, which must either be piled or 
melted before it is used. The act of trim- 
ming it to regular shape robs it of the 
characteristic of scrap. Plate shearings 
are that part of the plate which must be 
removed to obtain a plate uniform in width 
and with square ends, An American 
mill manager who habitually or frequently 
produced shearings 12 to 22 inches wide 
would be soon forced to seek a new field 
of usefulness either by resignation or by 
bankruptcy of the concern blind enough 
to keep him. 

It will be readily understood how these 
‘*shearings ” entered at the scrap rate of 
duty will find a much wider market. 
They can be reduced by rolling into iron or 
steel strip in one operation, and can be used 
for a large variety of purposes. European 
plate-rolling practice is likely to develop 
an extraordinary liberality in shearing. 
Instead of aiming to shear as closely as 
possible to produce the one straight edge 
which it is the aim of the shearman to at- 


tain, they will allow themselves an ad- 
ditional 10 to 20 inches on ether side. 
The very fact that they make a wide, 
sheared strip proves that the shearing 
operation itself is not honest. What is 
to prevent a mill from trimming a plate 
20 feet long by shearing off 5 feet at each 


end, and cutting this shearing into strips 
for export to this country as boiler-plate 
shearings, dutiable at $6.72 per ton ? 





OBITUARY. 





COL. GEORGE B. WIESTLING. 


Col George B. Wiestling, president of 
the Montalto Iron Company and superin- 
tendent of the Montalto Railroad, died on 
the 17th inst. at his home, Montalto Park, 
from apoplexy. He was born in Harris- 
burg on January 28, 1835. In early life 
he was a civil engineer in the employ of 
the Pennsylvania Railroad, and afterward 
he built the large tunnel at Oxford Fur- 
nace, N. J., on the Delaware, Lackawanna 
and Western Railroad. He served with 
distinction throughout the war and in- 
vented for the Government an attach- 
ment designed to assist the movement 
of heavy artillery through the deep 
mud .of Virginia. At the time of his 
death Colonel Wiestling was a member 
of the American Institute of Mining En- 
gineers, a member of the Pennsylvania 
Forestry Association and a member of the 
American Micrological Society. Colonel 
Wiestling was the first president of the 
United States Association of Charcoal Iron 
Workers. He was the first to demon- 
strate that a furnace could be banked over 
Sunday. He was one of the best-known, 
most popular and highly respected citizens 
of Franklin County, in which he had been 
a resident for 27 years. 


JOHN P. ADRIANCE, 


Jobn P. Adriance, one of the most enter- 
prising and esteemed business men of 
Poughkeepsie, N. Y., died in that city 
June 18 He had been a sufferer from 
heart disease for about ten years. Mr. 
Adriance was born in Poughkeepsie in 
1825. His father, John Adriance, was for 
some years associated with Peter P. Iayes, 
under the firm name of Hayes & Adriance, 
jewelers and silversmiths, doing business 
on corner of Main and Garden streets 
John P. Adriance was educated in the old 
Poughkeepsie Academy. Some years were 
then spent away from Poughkeepsie, but 
his studies were completed on College Hill. 
His first start in business was as a clerk in 
Storm & Uhl’s bardware store, afterward 
in the same line in New York. He then 
engaged in the hardware business in Man- 
chester, N. H., and finally in 1852 he be- 
came one of the firm of Sears, Adriance & 
Platt, in New York. In the fall of 1854 
the firm purchased the patents of the 
Manny mowing machine for the New Eng- 
land States, and Mr. Adriance manufact- 
ured the Manny Mower at Worcester, 
Mass., until 1857, when the superiority of 
anew machine invented by Aultman & 
Miller attracted his attention, and he se- 
cured the patents for this, afterward the 
famous Buckeye. In the fall of 1859 he 
returned to his old home in Poughkeepsie 
and began the building of an extensive 
manufacturing establishment. 

He es ablished his first business in 
Poughkeepsie in 1857 at the Red Mills, 
where the Buckeye machine was manu- 
factured until 1864, when the’present Buck - 
eye works, under Adriance, Platt & Co., 
were built. He gave his best energy to 
the extension and development of this 
business. Mr. Adriance, though deeply 
interested in city affairs, repeatedly re- 
fused political honors, only once consent- 
ing to hold office. Then he represented 
the Fourth Ward in the Common Council. 
That was in 1873. He was frequently 
mentioned for Mayor, but would not allow 
the use of his name at conventions. John 
P. Adriance was married in 1848 to Mary 
J. R. Platt of New York, who survives 
vim. Six children also survive him. 


SIR JOHN HAWKSHAW. 


The eminent English civil engineer, 
Sir John Hawkshaw, who died nearly a 
fortnight ago, designed the tunnel under 
the Sevres River, and drew the plans for 
the proposed Channel tunnel. His name 
is associated with countless docks, bridges, 
reservoirs and railways, and not with 
British enterprises only, either. He had 
reached the age of 80 at his death. 


CORRESPONDENCE. 


The Tensile Strength of Coplay Iron, 


To the Editor. We notice in your issue 
of June 11 an article by C. T. Holbrook 
with reference to Juniata pig metal and 
aluminum, in which he speaks particu- 
larly of the Marshall Furnace, Newport, 
and a series of tests of said iron, 

While we do not wish to specially criti- 
cise his remarks, and presume he firmly 
believes said tests to be most unusual and 
worthy of note, we think it only just to 
our principals, the trade in neral, aud 
ourselves, as agents, to state that a num- 
ber of tests made by us some time since of 
the Coplay pig metal made at Coplay, Pa., 
showed a tensile strain of 24,000 pounds, 
or far beyond any showing so far by Mar- 
shall. 

This iron is made under the personal 
supervision of Horace Boyd, probably one 
of the best furnacemen in this section to- 
day, and while we have not gone into the 
question of aluminum, &c., can make a 
better showing. 

The iron (Coplay) has been used in the 
manuf<cture of the finest stove and gas 
stove plate (about as severe a test as can 
be had for light work the latter is), and 
for machinery of the heaviest and most 
difficult patterns, with utmost success, and 
could probably give Marshall some points 
worth knowing. Wemake this statement 
simply because we think honor is due 
where it belongs. 








Dauietr & Co., 
Agents Coplay Iron Company. 
Philadelphia, Pa., June 23, 1891. 
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The Valley Iron Works of Williamsport, 
Pa , are erecting extensive works at Lynch- 
burg, Va., which they will occupy when 
completed. Hereafter the works will be 
known as the Valley Engine and Machine 
Company. 1 ‘ 





The citizens of Duluth, Minn., are rais- 
iug a bonus of $125,000 for a steel plant 
at that place. 

The Dubuque Brass and Metal Com- 

ny of Dubuque, Iowa, have failed, with 

iabilities aggregating $125,000 and assets 
of not over $75,000. The failure is said 
to be due to mismanagement. 


Johnson City, Tenn., is making strenu- 
ous efforts to secure a steel plant for that 
place, and mass meetings have been held 
and nearly $100,000 has been subscribed as 
a bonus. It is proposed to incorporate a 
company under the name and style of the 
Proctor Steel Company, with a capital of 
$500,000. 





Cory E. Robinson, who was for a long 
time the buyer for Clark, Quien & Morse 
of Peoria, Iil., has recently accepted a 
more lucrative position with the Lambert 
& Bishop Company of Joliet. 





G. L. Luetscher, formerly chemist at 
the Ensley plant of the Tennessee Coal, 
Iron and Railway Company, is now con- 
nected with the Southern Steel Company, 
at Chattanooga, Tenn. 
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Brown Hoisting and Con- 
veying Machine 


AT THE WORKS OF JONES & LAUGHLINS, 
LIMITED. 





[ With Supplementary Sheets of Engravings. | 

Some time since the Brown Hoisting 
and Conveying Machine Company of Cleve- 
land, Ohio, erected in the yard of the 
American Iron and Steel Works, Jones & 
Laughlins, Limited, Pittsburgh, one of 
their patent balanced cantilever derricks 
for the general bandling of the material in 
the yard. Of the accompanying engrav- 
ings the large one conveys a very good 
idea of the location of the machine between 
the river front and the cupolas, It has 


a clear sweep over the vessels moored 
alongside the dock, over the cupolas, and 
to within any point 150 ‘eet from its cen- 
ter. The other two views represent the 
machinery by means of which the derrick 
is turned and the load hoisted and con- 
veyed from one point of the yard to an- 
other. That portion of the machine 
shown in the foreground in Fig. 2 drives 
the drums about which the hoisting and 
conveying ropes are carried. A double 
engine, one placed at each side of the 
main shaft extending along the rear of the 
machine, provides the necessary power. 
On this shaft is mounted a pinion mesh- 
ing with the large gear wheel on the shaft 
carrying the two drums. The engines can 
be run continuously, the drum it is de- 
sired to operate being thrown in gear by 
means of the levers shown at the extreme 
right in Fig. 2 and at the left in Fig. 
8. At the opposite end of the ma- 
chine, and driven by a bevel pinion 
engaging with the large bevel gear, is 
the machinery used for turning the 
derrick. The apparatus has been found to 
work well, all the motions being perfectly 
under control of the operator, so that quick 
and rapid handling of any load within the 
capacity of the machine is made an easy 
matter. The pointers shown in the last 
two engravings indicate the hight of load 
and its position, and the position also of 
the derrick itself. 

The derrick proper is built on the 
cantilever plan, now so generally used 
in bridge practice. It is mounted at 
the center upon a turn-table carrying 
the driving plant, suitably housed ina 
wooden building, through which is a 
passageway in order that the load may be 
taken from one side of the derrick through 
the building to the other. The hight of 
the tramway track above the yard is 54 
feet, the total length of the derrick being 
808 feet. The working load is from 2 to 
8 tons, although in practice it has been 
found that the derrick can safely be loaded 
beyond this point. Provision is made for 
counterbalancing the load raised on one 
arm by running a weight out upon the 
opposite arm. The speed of the traveler 
on the tramway is 1200 feet per minute. 
This appliance has proved to be of great 
usefulness in the yard io handling and 
stacking pig, bringing it to the — lo- 
cation, where it can be easily loaded on 
barrows in the usual way, the unloading 
and stacking of coke and in the handling 
of ingot molds. In fact, any heavy weight 
which it is desirable to move from one 
part of the yard to another can be quickly 
picked up and deposited wherever desired 
without interfering in any way with any- 
thing there may be in the yard, or with 
any work in progress. 


A 


The pig-iron manufacturers of the Mahon- 
ing and Shenango valleys are considering the 
advisability of joining together and estab 
lishing a coke plant for the manufacture of 
coke to be used in their furnaces, At 


present there is considerable dissatisfaction 
among the furnacemen in the above places 
over their inability to secure cheaper coke, 
and a movement to manufacture their own 
coke is taken as an outcome of this dis- 
satisfaction. While nothing definite has 
yet been done, it is not at allunlikely that 
steps looking to the consummation of the 
project will be taken in the near future. 





The Eastern Scale. 





The Algamated Association of Iron and 
Steel Workers has just issued the scale 
proposed for the Eastern mills, which 
possesses some interest, since there are in- 
dications that a determined effort will be 
made to secure its introduction. Thus 
far the association has been defeated in 
its attempts to gain a foothold in the 


Eastern mills. We learn, however, that 
a formal demand has ven made by the 


men of some of the works in Eastern 
Pennsylvania for the adoption of the scale 
of the association, with the threat that 
they will go out if it is not granted. 

Puddling.—No change whatever has 
been made in the prices, but a third 
paragraph is added to the accompanying 
notes : 

3. That when half cast-iron swarth and 
half wrought-iron turnings or scrap mixed 
with same and worked on cinder bottom, 
the price shall be 50 cents per ton less than 
the current price paid for boiling. This 
applies to working one ball in a single 
furnace, 

Busheling.—The rate remains the same 
with the following note added : 

That when busheling scrap and the iron 
is squeezed or hammered and the same 
iron reheated, the price shall be $2.60 per 
ton. 

Large Mill.—The price has not been 
changed, but the following note has been 
added : 

The above price in rougher’s column is 
intended for mills where there are only 
two roughers ; where there are three 
roughers the above rate to be equally 
divided. 

Small Miil.—Some changes have beep 
made in the classification of ordinary 
sizes, and a note added : 

Band iron, 24% x No. 13, wider and thicker ; 
band iron, 2}¢ x No. 12, wid-r and thicker; 
band iron, 2 x No. 12, wider and thicker ; band 
iron, 1% x No 10, wider and thicker ; band 
iron, 144 x No. 8, wider and thicker; band 
iron, 154 x No. 9, wider and thicker ; bars, 
1 x \, and all wider and thicker sizes ; 
flass and scrolls, % and % x % and 
thicker ; rounds and squares, 44 and larger : 
half-rounds, % and larger ; skelp iron, 2}¢ x 
No. 13 and ree ; ovals, % and iarger ; 144 x 
1¢ half-ovals ; alf-ovals. 14 and larger ; plain 
horse shoe iron to be classed as other flats. 


————— 











added to the list, while the third class in- 
cludes } and 4 channel iron and the 


fourth class § channel iron. The follow- 
ing note is added : . 

That all lighter sizes, according to shape, 
than specified in fourth class to be paid 50 
per cent. extra. 


The following is an entirely new scale: 


SHEET MILL, 


It is agreed that the followmg scale is based 
on thon Tastee iron manufaciurer’s card of 
prices, and shall advance 3 per cent. on each 
advance of one-tenth of said card, and decline 
3 percent. forevery deduction of one-tenth 
from said card. 


Rollers. 

Gauges. Per ton 
| a a a $1.67 
PE Cn 6 dus atene ddckeoermabans anne 2.35 
De Eton ikea: Sekuasideutuadeedaemen ae. ae 

Catchers. 
POO 00 Hh Gis vcskn ive bacacedies eesecni .» $0.95 
a ii a ts cena 1.48 
MER sckcetatchiusteusadetacadaneniia 1.58 
Spannermen. 
tn SEMEN 0s sa sa: ecivgeBdiditatiwa $1.17 
PE EE dete ades spa eancdin<anadsane a 1.75 
POGUE ididewae Je ee eae dual en Ocal acm ealle 1.94 
Grate Furnacemen. 
BO WE ND vic bvcd dsc ets neacacebondden $1.17 
TE NC dest have tinns saseaadeacKdied 1.75 
No. 28..... olan. hc cee ct la deta ee a ace 1.98 


Trimmers, 55 cents per ton, all round ; hel- 
pers do., 26 cents per ton; annealer, 45 cents 
per ton ; helper do., 34 cents per ton ; box an- 
nealing, 27 cents per ton ; helper do., 20 cents 
per ton, 

Wire Rod Mill.—The only change is the 
addition of the following paragraph to the 
notes: 

3. That not less than an average day’s 
wages be paid for all sizes larger than 
No. 1. 


en 


The contract f>r the masonry for the new 
suspension bridge to be erected over the 
Allegheny River between the cities of 
Pittsburgh and Allegheny has been let to 
the Drake & Stratton Company, Limited, 
of that city, and it is to be completed by 
December next. The cost of the masonry, 
which will consist of one pier in the center 
of the river and abutments at each side, 
will be $86,300, and the superstructure it 
1s estimated will cost about $500,000. The 
bridge will have four tracks, two for 
street cars and two for wagon traffic. The 
foot passages, one on each side, will be 10 
feet wide. This bridge will be used by 
the Pittsburgh, Allegheny and Manchester 
Traction Company for transporting their 
cars from Pittsburgh to Allegheny. 





During the first five months of the cur- 
rent year the exports of tin plate from 
Eogland destined for this country were 
199,686 gross tons, out of a total of 234,- 

















| Rate per ton therefor, 2240 pounds. 
| ai dnaolh Oo WE AG | UE En i of wa 
When the sellings . | | ope . a a | 
priceof bariromis| rar oe | sf; § Bahia 8 
$ (25 oo te ae & x 
| mi} ® e#;3|3 | @ 3 £ | @ 4 
a | 
| _—| —— ne | es See 
opie 728). 's0.59 |g0.20:\80.64 {g0.84 |go.213;/80.14 len.zs, $0.13 |$0.31 |g0.31 
2 1-10 cents........ 604g 8044) .66 | 135 22 | 14) 213 7 oa 32 
2 2-10 cents........ 62 31 6734) 36 -224¢| .14%4| .1334)  .13%4| 8244) 8214 
2 3-10 cents........ 6314; .31%{] .69 | 37 23 | 5 14 .14 3334) 381 
2 4-10 cents........ 65 | .3234| .71 | .38 | 23% 15%] .14 | .14 | 34 | 34 
2 5-10 cents....... 6614} 33%] .72%¢| .38%4] 24 | .15%4] .14%y| 14%) 135 | 185 
26-10 and 27-10 cts.| .703¢| 85%] .76%4| 140 | 2514) .16%| .153g) 115%] 87 | “87 
28-lWand2%10cts.| .74 | 37 | 81 | 43 | 27 | 173g] 16 | 16 | 39 | 139 
Sand 31-10cents..) .78 | .39 | .85 | .45%/ .28%4| .18%| .17 | 117 | At | .4l 
| { 








Note.—All bevels to he classed as half-ovals, according to size or class. 





The extra sizes, first, second, third and 
fourth class, remain unchanged, except 
that in the second class cylinder iron is 





896 tons, against 108,234 and 151,490 tons 
respectively during the same period in 
1890. 
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Washington News. 





(From Our Regular Correspondent.) 





Wasuineoton, D. C., June 23, 1891. 

The Ordnance Department of the United 
States Army is making very careful prep- 
arations for the test uf tke first 12-inch 
gun according to the latest patterns. It 
is not probable that the test firing at 
Sandy Hook will take place for three or 
four weeks. The carriage is undergoing 
some alterations and much difficulty is 
being encountered in bringing the powder 
up to the standard. The object of these 
preliminary tests will be to acquire a cer- 
tain velocity in a certain distance. As 
that is a question of powder, this part of 
the combination of certain forces required 
to produce certain results must be accom- 
plished before the rest is possible. 

The powder is being manufactured 
at the Dupont Mills, and some satis- 
factory qualities have been delivered, 
but as yet the run is not even. 
It is not expected that the first 
firings of the gun will come up to the 
standard laid down, but ultimately re- 
sults are expected which will attract the 
attention of the ordnance experts of the 
world. The tube of the present gun is of 
Creusot, or French, and the jacket of 
American steel. At the time the tubes 
could not be manufactured in the United 
States. In the future the guns will be of 
American manufacture throughout. 

The old proving ground at Annapolis 
is being broken up as rapidly as the ap 
pliances for the test of high-power guns 
can be transferred to the newly acquired 

overnment proving grounds at Indian 

ead. This establishment will be fi:ted 
up with a plant adapted to the proving of 
every caliber of gun, test of targets and 
other experimental work connected with 
modern ordnance and armor. 

The general results of the experiments 
in the recent trial of plates at Indian 
Head determined that the resisting power 
of an all-steel plate was satisfactory as far 
as resisting penetration was concerned, 
but the cracking of the plate was fatal. 
The plate with the nickel alloy treated by 
the Harvey process seemed to meet all re- 
quirements for that caliber of gun and 
thickness. The ordvance authorities are 
working on the theory of producing a gun 
which will penetrate at the ratio of 1 inch 
of caliber to 1 iuch of plate. In other 
words a 5-inch gun to have a penetrating 
power equal to 5 inches of armor, and so on, 
upward. At this ratio the 10-inch guns 
will be expected to penetrate that thick- 
ness of armor. 

The armor plate tests, which will take 
place as soon as the plates are received 
from the Carnegie works, are expected to 
demonstrate the efficacy of steel and nickel 
alloy plates. The alloy of nickel seems to 
meet all the objections to the steel plate. 
It makes the fiber or crystallization more 
cohesive or tough. It gives even greater 
resisting quality and removes the liability 
to cracking. The welded plate which 
was tried had the same objection as the 
steel plate, it being impossible to secure 
an even and pefect weld. 


EE 


8. R. Smythe, president of the S. R. 
Smythe & Laughlin Company, engineers 
and contractors, of Pittsburgh, Pa., has 
just closed the following contracts for gas 
furnaces and gas-producing plants : Rich- 
mond Standard Spike and Iron Company, 
Iron Gate, Va.; two gas-heating furnaces 
and necessary gas producers; also six 
double puddling furnaces, having boilers 
over same for utilizing the waste heat 
from such furnaces to make steam. From 
the tna Iron and Stee) Company, 
Bridgeport, Ohio, they have a contract 


for the erection of four gas heating fur- 
naces and necessary gas producers. For 
the Pennsylvania Tube Works, Pittsburgh, 
Pa., they are building four additional tube 
furnaces and eight gas producers. For 
the Muskegon Iron and Steel Company, 
Muskegon, Mich., two 15.ton open-hearth 
steel furnaces, with necessary gas pro- 
ducers, and for the Lukens Iron and Steel 
Company, Coatesville, Pa., they are mak- 
ing four large gas heating furnaces with 
necessary gas producers. 
LLL $a 


A New Trades School. 





A trades school for boys is proposed at 
Worcester, Mass. H. H. Bigelow, a 
prominent citizen there, has offered to the 
trustees of the Worcester Polytechnic 
lnstititute—and the offer has been ac- 
cepted—a plant of machinery and tocls, 
which originally cost $100,000, to found 
such a school. A canvass for funds with 
which to erect a suitable shop building 
and furnish the necessary working capital, 
has been made, but the individual citi- 
zens have not responded. The question 
is now inthe hands of the city of Wor- 
cester. If the City Government does not 
establish the school, the gift will go 
by default. It is the aim of the donor 
and the trustees that the proposed 
trades school shall be conducted directly 
in connection with and as a feeding school 
for the institute, and the building, if 
funds can be secured, will probably be 
erected on the institute grounds. 


AN IMPORTANT MOVE IN THE EDUCATION 
OF YOUTH. 


The new school, if the ideas of the men 
who are behind it are carried out, will be 
an important move in the education of 
youths in a trade. As now planned it will 
be a *‘ half-time ” trades school and will be 
conducted, from the very start, if practi- 
cable then, with the idea that the very 
work of the students will pay for its main- 
tenance. In view of the work which the 
Polytechnic Institute has been doing in 
this direction for the past 20 years there 
is little doubt but that the school can be 
made self-supporting. 


A UNIQUE EDUCATIONAL ESTABLISHMENT. 


The Polytechnic Institute stands unique 
among educational institutions, in that its 
shops, which give the necessary training 
of hand and eye to the students in the 
mechanical engineering department, are 
made self-supporting through the labors 
of the students, who turn out, under the 
direction of instructors, work which is 
offered no open market in competi- 
tion with the products of the best 
manufacturing concerns in the coun- 
try. Not only is this possible, but 
the man who graduates from the 
Institute as a mechanical engineer has not 
only a thorough mental engineering train- 
ing, but he has at his fingers’ ends a trade 
by which he can earn the emolument of a 
skillful machinist, as is proven every year 
by the actual experiences of some of the 
graduates. In this thoroughness of shop 
practice, which is attained by working an 
average of about 16 hours a week through 
the whole of a three and one-half years’ 
course, the Polytechnic Institute excels 
any similar institution. 


THE WASHBURN SHOPS. 


The Institute was funded in 1865 and 
has graduated © classes. The Wash- 
burn shops, w' .ca constitute the mechan- 
ical plant, cousist of a three-story brick 
building, 100 feet long by 40 feet wide, with 
two two-story extensions, each 35 x 40 feet 
in size, and a two-story | 75 x 60 teet, 
where are located boiler, engine, work and 
store rooms. The iron and wood working 
machinery is the best that can be procured. 
When the shops were started in 1869, 


manual training schools were not pop- 
ular and many experiments in that 
direction had failed. The so-called 
Russian system was not known. The 
founder of the Institute, John Boyn- 
ton desired to have a school which 
would be free to the youth of Wor- 
cester county, where studies not usually 
taught in the public schools could be 
secured, and which should fit youth for 
the ge details of life. The founder 
of the shops, Hon. Ichabod Washburn, 
had long cherished a plan for such aschool, 
having in miod the training of 20 or more 
apprentices by a suitable number of practi- 
cal teachers and workmen. He built and 
equipped the original shop building and 
gave a fund of $50,000, the income of 
which wasto be applied toward payin 

the running expenses of the shops. With 
the present facilities 145 students are 
being trained according to the founder’s 
ideas, 

A SELF SUPPORTING SYSTEM. 


When the solid business men and manu- 
facturers who aided in starting the insti- 
tute came to consider the matter of paying 
the running expenses of the shops they 
decided on the plan of having the shops 
pay their own expenses, aided by the in- 
come from the $50,000 fund, and from 
that day this has been very nearly accom- 
plished, while other systems of manual 
training schools have not been so success- 
ful. The sales for the first year of the 
shops’ business aggregated $1,532.33. 
Durirg the five years whieh followed the 
annual sales did not reaeh $10,000. Then 
they began to steadily increase, and during 
the 12 months ending May 1 of the present 
year amounted, in round numbers, to $50, - 
000, The assets have increased from 
$12,000 to $54,000. 


THE PRODUCT OF THE SHOPS, 


The manufactures of the shops include 
machinists’ tools, engine and speed lathes, 
twist-drill grinders, emery grinding ma- 
chinery, general hydraulic machinery, 
direct plunger elevators, accumulators, 
three and four way hydraulic valves, gen- 
eral wood-work and school apparatus, 
such as models, drawing boards, appa- 
ratus for physical laboratories, &c, The 
shops do not rely on underselling. Full 
market prices are obtained for the goods, 
which are superior, Numerous calls for 
speed lathes come from the Brown & Sharpe 
Mfg. Company of Providence, R. L., and 
other of the best machine shops in the 
country. The plan of operation of the 
shops, which has been adhered to 
from the first, is to make its prod- 
ucts the best in design, material and 
workmanship. In addition to turning out 
superior marketable goods in the regular 
line of the shops’ work, recent graduat- 
ing classes have constructed a 25 horse- 
power Corliss engine, a 10 horse-power 
upright reversible engine, a 40 horse- 
power Buckeye engine, a 30 horse-power 
high speed straight line engine, a 26-inch 
swing engine lathe, a Hendey shaper, a 
turret lathe and two 16-inch swing engine 
lathes. | 

A BUSINESS SYSTEM. 


The students are not indispensable to 
the carrying on of the work, for regular 
journeymen are employed. They help fill 
the orders, and, taking an important part 
in the work as they do, they see all the 
details of successful business. The Rus- 
sian system of manual training came to the 
knowledge of Americans after the insti- 
tute had been at work several years with 
ics own system, and has not affected the 
latter in the least. On the contrary, it has 
been proven to the satisfaction of the in- 
stitute’s men that it is far better to adapt 
the student to the business wants of ashop 
than to adapt the machinery, materials 
and processes to the student, whose prod- 
uct is, in the latter case, not put to use 
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after it leaves his hands. The knowledge 
to the student that his work is to go into 
the market to be used for a definite 
purpose, gives a stimulus to his efforts 
and puts a value upon the result of his 
labors which nothing else can do. He 
enters enthusiastically upon his shop duties 
—in fact, they form the pleasantest part of 
the week to him, furnishing as they do an 
agreeable break in the round of mental 
work. 


PLAN OF THE TRADES SCHOOLS. 


In the light of the above facts, and to 
further increase the power and influence 
of the institute, the trustees believe they 


are justified in asking the support of | pa 


Worcester for the trades school which 
it is proposed to conduct along the 
same lines. The Worcester School Board 
has passed upon the matter and given the 
plan its indorsement and encouragement. 
In the building, which it is planned to 
erect, 100 apprentices may be accommo- 
dated. These apprentices are to be boys 
who have been promoted from the gram. 
mar school to the high school. On the 
part of the public schools the plan does not 
require the instruction of an additional 
number of pupils, but only the adaptation 


of the studies of these pupils to their shop | posed 


course. According to the half-time idea, 
the work of the week would be divided as 
follows: Monday forenoon both divisions 
of the class would have a general exercise ; 
Monday afternoon and Tuesday forenoon, 
one division would be in the school room 
and the other in the shop. Tuesday noon 
they would change with each other. Thus 
they would alternate during the rest of 
the week, always making the change at 
noon, and so always having an afternoon 
and the following forenoon continuous, 
either in the school or in the shop, the 
week’s work for both divisions ending Sa- 
turday noon. 


A PART OF THE PUBLIC SCHOOL SYSTEM. 


It is intended that the book training 
branch of the school shall be confined to 
the city’s schools. This branch of the 
half time school would be a part of the 
public school system, while the shop 
training branch would be wholly inde- 
pendent. The scheme would require no 
serious change in the work of the public 
schonls, except to change the instruction 
of 100 boys, so that one-half of the 
time each week could be devoted to work 
in the special shop. It would requjre less 
room, with less seating capacity and less 
teaching force, to accommodate the pupils 
during the time they would be in the 
school room, and would tend to relieve 
the crowded schools to this extent. 


FREE SCHOLARSHIPS A FEATURE OF THE 
SCHOOL. 


It is intended that the tuition shall be 
as low as possible, at the start, and an 
effort will be made to secure free scholar- 
ships for boys who cannot afford to pay 
tuition, The course will at first train only 
machinists, pattern makers and other 
workers in wood and metal, and will 
guarantee the boys who successfully com- 

lete the course a standing as journeymen 

their trades. The profits on the sales 
of manufactured articles are expected to 
be sufficient to pay the running expenses 
of the new shop when it is once started 
and fully under way. 


I 


The shrinkage which has taken place in 
the value of securities is supposed to have 
much to do with the present financial 
condition of the country. Senator Calvin 
8. Brice estimates that the United States 
has been making for some time past an 
average of $500,000,000 of securities a 
year, one-half of which has been absorbed 
by Europe, where there is no longer any 
sale. The consequent depression of prices 


THE [IRON AGE. 


is widely felt, many railroads having suf- 
fered severely, and the liquidation now 
taking place will entail severe losses among 
those who haveinvested. Good crops will 
help to ameliorate the situation. 





MANUFACTURING. 


Iron and Steel. 


The South Boston [ron Works of South Bos- 

; ton have been acquired by an English syndi- 

cate, who will also build the new works at 
Middlesborough, Ky., begun by W. P. Hunt. 


The stockholders of the Burden Iron Com- 
ny of Troy, N. Y., have elected the follow- 
ing astrustees: James A. Burden, I. Town- 
send Burden, John L. Arts, Richard Irvin, 
Nicholas J. Gable. The trustees elected the 
following officers: President, James A. Bur- 
den; = manager, John L. Arts ; secre- 
tary, Nicholas J. Gable. ’ 


The Sharpsville Furnace, of the Sharpsville 
Furnace Company, at Sharpsville, Pa., which 
has been idle since February last on account of 
the coke strike, was put in operation last week. 


Advices from New Castle, Pa., under date 
of 19th inst. state that stock to the amount of 
$219,000 has been subscribed toward the 
erection of a new steel plant in thatcity. It 
was stated thatthe new concern will be com- 
exclusively of New Castle capitalists. It 
ls understood that the New Castle Wire Nail 
Company of that place will be largely in- 
terested in the new venture. 


Over $100,000 has been subscribed to the 
stock of the newly organized Atlanta Iron and 
Steel Conting: Company, and the erection of a 
foundry at Atlanta, Ga , will begin about July 
1. The company propose to manufacture 
malleatle iron castings of all kinds and convert 
them into steel by the Bates process. 


The Tacoma, Wash , Chamber of Commerce 
has appointed a committee to investigate the 
iron resources of that State, with a view to 
building a blast furnace should the investiga- 
tion develop suitable deposits of ore. 


The Burden Iron Cones, Troy, N. Y., are 
erecting two buildings, each 220 x 50 feet, to 
be used as cooper and repair shops. The 
wooden structure now used for this purpose 
will be torn down. The works of the company 
will be closed this week and will remain idle 
until September, during which time extensive 
repairs will be made. 


No, 1 Thomas Furnace of the Pioneer Mining 
and Mfg. Company, at Birmingham, Ala., has 
blown out for relining and general repairs, 
after making 110,200 tons of pig iron during a 
continuous run. 


It is stated that Carnegie, Phipps & Co., 
Limited, of Pittsburgh, will in the near future 
make an arrangement with the creditors of the 
Columbia Iron and Steel Company of Pitts- 
burgh, whose plant is located at Uniontown, 
Pa., by which they will put the plant in oper- 
ation. It will be remembered that the Colum- 
bia Iron and Steel Company made an assign- 
ment several months ago, since which time 
their plant has been idle. The officials of the 
company endeavored to secure an extension of 
five years from the creditors, but it seems have 
not been successful. While the arrangement 
with the Cornegie people by which they will 
operate the plant has not yet been consum- 
mated, there seems to be but small doubt that 
it will be made. The plant of the Columbia 
Iron and Steel Company, which turns out 
structural shapes exclusively, is one of the 
finest in the country, and if operated under 
conservative management will no doubt realize 
handsome profits. Atthe timeof their failure 
the Columbia Iron and Steel Company had 
some very desirable contracts on hand, one of 
which was the structural material for the new 
Masonic Building in Chicago. 


The Lockridge Furnace of the Thomas Iron 
Company at Alburtis, Pa., after an idleness 
of some months was put in operation last 
week, This company operate 11 stacks, only 
— of which, Saucon, at Hellertown, is now 
idle. 


The Alleghany Mining and Development 
ae are reported to have decided to build 
. rolling mill and nail mill at Clifton Forge, 

a. 


It is reported that Watts Brothers contem- 
plate adding a Bessemer plant to their steel 
works at Middlesborough, Ky., at a cost of 
nearly $500,000. 





Machinery. : 


Wm. Tod & Co. of Youngstown, Ohio, re- 
ceived an order last week from the Pennsyl - 
vania Steel Company for some additional hy- 
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| draulic machinery for the new steel plant 


which that firm are erecting at Sparrows 

Point, Md. This firm are also constructir 

some special machinery for the Pittsburgh 

Malleable Iron Company of Pittsburgh, and 

recently sold a Porter-Hamilton engine to the 

averen Hardware Company, at Cleveland, 
oO. 


The Carroll-Porter Boiler and Tank Com- 
pany of Pittsburgh have just completed an 
order for four tanks 10 feet in diameter ard 30 
feet long, to be used in storing crude oil at the 
new steel plant of the Pennsylvania Steel Com- 
pany of Sparrows Point, Md. The firm will 
= crude oil exclusively as a fuel at this 
plant. 


Among recent orders received by the Pitts- 
burgh ones of the Murphy Iron Works of 
Detroit, Mich., for the Murphy typeof stokers, 
were four for a 500 horse-power battery of Bab- 
cock & Wilcox boilers, to be in the 
Tenth Street mills of the Oliver Lron and Steel 
Company of Pittsburgh ; four for a 500 horse- 
power battery and six for three batteries, 416 
horse-power, of Babcock & Wilcox boilers, to 
be placed in the wire-rod mills of the Oliver & 
Roberts Company, Limited, at Pittsburgh. 
The Hainsworth Steel Company, also of Pitts- 
burgh, are erecting ten of these stokers under 
two 500 horse-power batteries and one 416 
horse-power battery of Babcock & Wilcox 
boilers. Marshall, Kennedy & Co. are put- 
ting in three of these stokers under a 600 
horse-power battery of Stirling boilers. The 
Pittsburgh Telephone Exchange are putting in 
two under a 280 horse-power tubular boiler, 
and the Jackson Building one under 50 horse- 
power tubular boiler. The makers of this t 
of stokers state that they now have 500 in 
actual operation, representing about 150,( 00 
horse-power of different types of bollers. The 
second stoker built by them at Lockport, N. 
Y., in 1880, for the American District Steam 
ve Company, is still in successful opera- 

ion. 


The machine and blacksmith shops of the 
Missouri Car and Foundry Company, at St. 
Louis, Mo., have been burned. The loss is 
estimated at $20,000. 


The National Mfg. Company have filed articles 
of incorpora ‘ion at Seattle, Wash. The capital 
of the company is $250,000, and their object the 
manufacture of railroad cars, agricultural and 
mining machinery. 


The stockholders of the Battle Creek, Mich., 
Machinery Company have voted to increase 
the capital stock of the company from $30,000 
to $70,000. 


An addition, 36 x 17 feet, has been added 
to the foundry of the H. B. Smith Company, 
at Westfield, Mass., in order to make room 
for a new 80 horse-power boiier. 


A company has been organized to build an 
iron foundry on the Rancocas Creek, near 
Mount Holly, N. J. 


The Arrow Rock Machine Shop Company 
have been organized at Marshall, Mo. 


The creditors of the Muskegon Car Com- 
pany, Muskegon, Mich. , which shut down about 
three months ago, have reorganized under the 
name of the West Michigan Car and Machine 
Company, the capital stock being $250,000. 
The works will be put in operation again at 
once. 


The Springfield Pump and Mfg. C ny 
have erected new shops at Springfield, Mass., 
for which they will soon desert their present 
quarters at Chicopee. 


The Clipper Mowing Machine Works, at 
South Keene, N. H., including foundry, ma- 
chine shop and forge shop, have been destroyed 
by fire, involving a loss of $30,000, on which 
there was an insurance of $13,000. 


The Cochrane Roller Mills Company of Es- 
canaba, Mich., manufacturers of flour-mill 
machinery, pumps and general mini - 
chinery, have decided to locate works at ic 
City, Va. 


The Exeter Machine Company of Exeter, N. 
H., will build branch works at some points in 
the South yet to be selected, in order to meet 
the demands of their Southern trade. 


The Russellville Iron Foundry, at Russell- 
ville, Ky., will shortly be put in operation. 

The Covington Machine Company, capital- 
ized at $500,000, have been pm came at 
Covington, Va. 

The Arcade File Works of Sing Sing, N. Y., 


bave signed a contract to transfer their opera- 
tions to Anderson, Ind. 


Hardware. 


The hardware trade will be interested in the 
following announcements from Chicago: The 
next manufactory decided to be located at 
Harvey, a new manufacturing suburb of Chi- 
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cago, is that of the Bellaire Stamping Com- 
pany of Bellaire, Ohio. This company have 
ample capital and a long-established reputa- 
tion for excellence in their manufacture of 
lanterns, stam tinware, lamps, enameled 
steel ware and sundry hardware specialties. 
Their plant will be erected in the West Division 


center at Paulina and 145th streets, at a cost of | jw 


$75,000 to $100,000. and will employ about 500 
hands. Representatives of a great German firm 
which manufactures the fine blue enamel ware 
which is so extensively imported at high prices 
have been quietly looking the country over for 
a site in the United States. They have at last 
selected Porter as the site for an immense 
factory. Incorporated as the Vienna Enamel 
and Stamping Works they have had surveys 
made of a site, and contracts for building are 
to be let this week. They expect to have 200 
men at work by January, and within three 
years, when the —— works are finished, 
to employ 6000, tbe number employed in the 
home factory. Large inducements were of- 
tered at other places, but the natural advan- 
tages of Porter, which is in the new Stock 
Yards region, with its great advantages for 
receiving raw material and shipping out the 
products by lake and rail, finallv induced them 
to go there. 


The Eastern State Asylum for the Insane, at 
Pontiac, Mich., has recently been equipped 
with improved iron balcony fire escapes by 
E. T. Barnum, the well-known manufacturer 
of wire and iron work, Detroit, Micb. ‘These 
fire escapes, we are advised, embody a novel 
and ingenious feature in being inclosed entirely 
with ye of wire work so arranged that in 
case of fire or panic the inmates cannot throw 
themselves over, but may descend to, the 
ground in safety. 


Miscellaneous 


A meeting of the stockholders of the a 
Mfg. Company was held at Hoosick Falls, N. 
Y., last week, to vote on the question of in- 
creasing their capital from $50,0.0 to $110,000, 
and engage in the manufacture of the Wrinvk- 
ler Dynamo, &c. The vote was in the nega- 
tive. A call for another meet ing will soon be 
issued for the purpose of voting on the ques- 
tion of increasing their working capital $15,- 
000 to $20,000, is question will probably re- 
ceive an affirmative vote. 

The Albany Fire Apparatus Company have 
filed with the Secretary of State at Albany, N. 
Y., a certificate of the payment in full of their 
capital of $50,000. The subscribers to the 
capital stock are; Levi Dederick, Louis W. 
Pratt, George Poe, Allen Dederick and Aaron 
Veeder, 


The new plant now being erected by the 
Bostwick Metal Lath Company, at Niles, 
Ohio, is nearing completion, aud will probably 
be ready for operation within 30 days. The 
company are composed almost exclusively of 
Youngstown, Uhio, capitatists. 
The adjourned meeting of the stockholders of 
the Westinghouse Electric and Mfg. Com- 
y, which was to have been beld in the 
Westinghouse Building, Pittsburgh, Pa., on 
Tuesday, the 28d inst., has been postponed 
until Tuesday, July 7. George Westinghouse, 
ident of the company, was in Pittsburgh 
fast week, and stated that further adjourn- 
ment was necessary, because the Committee 
on Reorganization bad not received sufficient 
stock to peaenen. He furtber stated that al- 
most 100,000 shares bad been surrendered, and 
he was confident the required amount would 
be surrendered by the time the next meeting 
was held. 


The Pittsburgh Reduction Company of Pitts- 
—_ manufacturers of pure aluminum, have 
a motion against the Cowles Electric Smelt- 
and Aluminum Company for a temporary 
order restraining the latter firm from lower- 
ing the price of aluminum below $1.50 per 
pound. An order was issued by the courts in 
Cleveland some time ago, restraining them 
from selling aluminum for less than 31.50 per 
pound, but it was directed against that com- 
panyonly. The plaintiffs now claim that an- 
other company, known as the Cowles Syndi- 
cate Company, and which in reality is the 
English branch of the company against whom 
the suit was brought, have advertised alum- 
inum at 9) cents. They claim the Cowles Cou- 
pany are trying toevade the order of court. 


As soon as the plant of the East Lebanon 
Chain Works Company, now building at East 
Lebanon, Pa., is completed the company will 
begin the making of 244 miles of very heavy 
chain for the navy. 

S. D. Hubbard of Pittsburgh announces 
that he has disposed of his entire interest in 
the Nellis-Hubbard Company, engaged in the 
manufacture of agricultural implements, lo- 
eated at Butler Station, on the West Penn 
Railroad, Allegheny County, Pa. 

At a meeting of the Board of Directors of 
the Westinghouse Air Brake ey of 
Pittsburgh, held at Wilmerding, -» last 


week, a dividend of 5 per cent. out of the earn- 
ings of the three months ending on the 31st 
was declared. Transfer books of the a 
will be closed from July 1 to July 10, bot 
dates inclusive. 

The Short Electric Railway Company of 
Cleveland, Ohio, have entered suit against the 
‘estinghouse Electric and Mfg. Company of 
Pittsburgh for alleged infringement of a pat- 
ent geariess electric motor. It is claimed tbat 
the patent has never been contested, but the 
officials of the Westingbouse Electric and Mfg. 
Company state that they are confident of the 
validity of their claims 


The Board of Directors of the Pittsburgh and 
Lake Angeline Iron Company have elected the 
following officers : James Laugblin, president ; 
Jno. W. Chalfant. vice-president ; W. G. Pol- 
lock, secretary and treasurer ; Alfred Kidder, 
mine agent. and Executive Committee as fol- 
lows: James Laughlin, Jr., Jno. W. Chalfant, 
W. G, Pollock, Geo. M. Laughlin and W. C. 
Quincy. An Auditing Committee has also been 
appointed, consisting of W. C. Quincy, W. L. 
Jones and W. G. Mather. 

The American Vault, Safe and Lock Com- 
pany have been organized at Pittsburgh, and 
application has been made for a charter. The 
incorporators are Jobn B. Sheriff, John Col- 
lier, Jas. R. Wiley, Ebenezer E. Patterson and 
John P. Patterson. 


The Maryland Bolt and Nut Company, cap- 
italized at $100,000, have filed articles of incor- 
poration at Baltimore. 


At attempt is being made in London to re- 
organize the United States Rolling Stock Com- 
pany, which failed last fall at Slegewisch, An- 
niston and Decatur, Ala., where the works of 
the company are lovated. ‘the plan outlined 
in a circular to the stockholders calls for a 
total capitalization of $5,250,000. 


I 
The Scotch Iron Gamble. 


The London Economist thus refers to 
the recent movements in Scotch iron : 

Since we last wrote a good deal has 
happened in connection with the iron trade. 
and we have from week to week referred 
to the ‘‘ gamble” which has been going 
forward in Scotch pig iron warrants at 
Glasgow. The ordivary business of specu- 
lation in these documents has lately de- 
veloped into a deadily duel between Lon- 
don and Glasgow, in which the latter city 
seems to have been severely worsted, and 
heavy spoils have gone to the victors. 
Many months since it was known that 
London was buying Scotch iron very 
largely, and a great portion was bought 
from ‘‘ bears,”’ who, by persistent selling, 
were successful in pushing the price down 
from 54s, to 46s., even during the time 


tbut the great bulk of the furnaces in| Sta 


Scotland were stopped by the strike of the 
furnacemen (which lasted about six 
months). After the conclusion of the 
strike, the ‘* bears” continued their tactics, 

and again pushed the price still further 
down, until 42s, was reached in March. 

During all this time no efforts were made 
by the London operators to take up the 
warrants they had bought, but they were 
left floating on the market, large quanti 

ties, it is understood, being loaned to the 
‘* bears” from time to time. In the month 
of May, however, a very decided change 
eame over the market, warrants were 
taken up,in such large quantities that they 
soon became scarce, and when the scramble 
on the part of the ‘‘ bears” once began the 
price rapidly advanced from 45s. 74d. until 
58s. 103d. was paid on May 29. Since 
that time there have been severe fluctua 

tions, and the price in Glasgow fell to 
45s. 6d. by June 8 (a fall of 13s. 6d. per 
ton in a week). This sudden reaction 
was probably caused by the almost com- 
plete closing of the ‘‘bear” account, and 
by the fact that some who have been look- 
ing for a still further advance took fright 
when they saw a sudden fall. The market 
has since steadied and advanced a little, 
as there is no evidence of any large quan- 
tity ofiron being thrown on the market, 
and it is just ible that all the iron 
bought by the London operators is not yet 
delivered to them. If this should turn out 
to be the case, high prices may again be 
seen. 


TRADE REPORT. 


Philadelphia. 


Office of The Iron Age, 220 South Fourth 8t., t 
PHILADELPHIA, Pa., June 23, 1891. 

Pig lIron.—There is a remarkable 
amount of sameness both as regards de- 
mand and supply, and consequently little 
or no change in prices. Some days things 
look a little stronger, other days the re- 
verse, while at the end of the week or 
the month the actual changes have been so 
slight as to be almost imperceptible. At 
this particular time there is positively 
nothing upon which to base definite ideas 
as to the future, unless it may be that there 
will be no changes of special importance. 
In some respects the market has a firm 
appearance, in others it looks the reverse 
of firm, but taking everything into con- 
sideration there is no reason to expect any- 
thing materially different from what we 
have had during the past two or three 
months ; a little firmness in one direction, 
a little weakness in another, and so on 
vice versa. At present the strength is in 
good Foundry Irons, Mill Irons showing 
irregularity and in some cases weakness, 
but even in extreme cases the variations 
Co not exceed 25¢ to 50¢ # ton at 
most, and a good deal of that is due to 
special circumstances. Iron that is ‘ off 
quality ” or that is forced on unwilling 
buyers must necessarily be shaded a little, 
while brands that are close sold up and 
that are in constant demand can easily 
be maintained at full market rates. 
This is, in fact, the position to-day, some 
brands that are pressed for sale are weak 
and irregular, but those who require par- 
ticular brands or particular qualities have 
no alternative but to accede to sellers’ 
terms. This leaves the future as unsettled 
and as hard to forecast as ever, so that for 
the time being consumers are buying only 
for immediate wants, leaving the market 
to take its own course, feeling pretty con- 
fident that no great risks are incurred by 
so dviog. Sales during the week chiefly 
in small lots at about the following figures 





(delivered) : 
Ohio Sotteners, No. lx...... ... $19.00 $19.50 
Ohio Softeners, No. 2x.......... 18.00 18.25 
odard Penna, No. Ix.... ... 17.75 18.00 
Standard Penna, No. 2x .... .... 16.50 17.00 
Medium Penna No. 1x.......... 17.25 17 50 
Medium Penna, No. 2x.......... 16.00 16.25 
Se aero 16.75 17.50 
Ne Ae nes :banne cad ‘ 16 00 
Standard Neutra! All-Ore Forge 14 £0 15.00 
Ordinary Forge Cinder mixed .. 14.00 14 2 
Hot-Biast Charcoal.. ...... .... 20.00 g 22.00 
Cold-Blast Charcoal ......... . 24.00 27.00 


Muck Bars.—Market somewhat quiet, 
as consumers are unwilling to pay the 
figures demanded by holders. There are 
buyers at $26.75, delivered, but $27 @ 
$27.50 is asked, and it is only in excep- 
tional cases that these prices have been 
shaded. With continued hot weather, 
some people confidently look for still 
higher figures than now quoted, but buyers 
appear to be supplied for the present. 


Steel Billets.—Prices are firm, but 
business is very inactive. There is a good 
deal of inquiring around, but for some 
reason or other it does not seem to result 
in business. Asking prices are $28 and 
upward for Billets and $27.75 for Nail 
Slabs, for such deliveries as Philadelphia 
or Schuylkill Valley, and possibly 50¢ 
less for Harrisburg and the Susquehanna 
Valley, but as so many inquiries fail to 
result in business to those quoting, as 
above stated, it is surmised that some 
large concern must be feeding them out at 
less money. Nevertheless the feeling is 
strovger and it looks as though these or 
higher prices had come to stay. 

Steel Rails.—No variation from the 
monotony of the past several weeks. 
Small lots sell pretty freely, and mills 
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lengths and point of delivery, with sales 
chiefly at about $18, delivered. 


Serap Iron.—Market very dull, but 
for such lots as consumers require 
prices realized are about as follows: 
No. 1 Railroad Scrap, $20.50 @ $21, 
Philadelphia, or for deliveries at mulls 
in the interior $21 @ $22, accord- 
ing to distance and quality; $15 @ 
$16 for No. 2 Light; $14 @ $15 for best 
Machinery Scrap; $13 @ $14 for ordinary ; 
$15 @ $16 for Wrought Turnings; $10 @ 
$10.50 for Cast Borings, and nominally $24 
@ $25 for Old Fish Plates, and $16 @ 
$17, delivered, for Old Car Wheels. 


Wrought-Iron Pipe.—Small sizes are 
in good demand, but prices are weak and 
irregular, although nominal discounts re- 
main as follows: 


Po gD errr rrr ae 
Butit-Welded Galvanized ..... ......... 45 ¢ 
NS 65 ¢ 
Lap- Welded Galvanized..............+-. 5246 @ 
Roller Tubes, 244 inch and under........55 % 
Boiler Tubes, 2% inch and larger........ 6 


keep full for several weeks ahead, but 
large orders are still held in abeyance, 
although the chances of lower prices ap- 
pear to be growing less promising as the 
season advances. Sales $30 at mills, Du 
in some cases a little more money is asked. 




















































Ferromanganese,—There is a fair de- 
mand for small lots, with sales at $64 @ 
$65 for 80 4, duty paid. Price according 
to quantity and delivery. 


Bar lron.—business is fairly active, 
and prices show an improving tendency, 
although nothing important in the way of 
large orders can be reported The de- 
mand is largely in anticipation of the mia- 
summer suspension of work, but is suffi- 
cient to keep the mills very busy for the 
remainder of the month. For later deliv- 
eries there is not much doing, as manu- 
facturers are inclined to quote full prices, 
which buvers are not prepared to concede 
until the position is more fully deve 
than it is at present. Usual asking prices 
1.75¢ @ 1.85¢ for city deliveries and 
1.65¢ @ 1.70¢ at points in the interior ; 
concessions not as easily obtained as dur- 
ing the several weeks immediately pre- 
ceding. ‘ 


Skelp Iron.—Demand languid, with 
free sellers at 1.75¢, delivered, for Grooved 
and 1.70¢ bid. A few small sales reported 
at 1.724¢, delivered. 


Plates.—Market shows steady improve- 
ment as regards the demand, but as yet 
there is little or no change in prices. 
Boiler work is quite active, while the de 
mand for bridge and miscellaneous work 
is coming uj» quite hicely. Mills are all 
pretty well supplied with orders, some say 
they are beginning to feel crowded, but 
all the same buyers appear to find some 
one ready to enter their orders at about 
the old prices, although if the demand 
coutinues, as seems likely enough, it will 
not be long before we have to quote ap 
advance. Meanwhile for lots delivered 
prices are about as follows: 





Cincinnati. 


(By Telegraph.) 
Office of The Iron Age, Fourth and Main Sts., } 
CINCINNATI, June 24, 1891. 

Pig [ron.—There have been no striking 
features in the market, but a steady con- 
sumptive demand for early delivery of 
Gray Forge on the basis of $10 at the fur- 
nace, and this price is accepted for de- 
liveries running through the year. No. 2 
Foundry has also been in good demand, 
with $11 accepted in some instances for 
prompt shipment and early delivery, but 
for larger deliveries there bave been sales 
at $11.25 at the furnaces. Neutral Forge 
has sold as low as $9.50, but nothing 
under $10 is acknowledged for Gray 
Forge, and there does not appear to be any 
reason why less should be accepted, for 
the furnaces in the South have not accu- 


tron. Steel. mulated any great surplus. Thesales gen- 
Tank Plates.... ..2.00@2.10¢ 2.05 @ 2.20¢] erally were not in large quantities, but in 
Refined. .........+ 2.20 @ 2.30¢ = 2.05 @ 2.10¢] the aggregate the volume of business was 
Shell.........++. -— e - oo ¢ one satisfactory considering all the circum- 
oie "4.00@ 4.25¢ 3.00 @ 3.50¢) Stances. There were 2000 tons of Stand- 


ard Southern Car Wheel Iron sold for 
prompt shipment, and another 2000 tons 
for August and September delivery, at 
quotations. There were immediate sales 
of Ohio Softeners to our repair shops. 
There are indications that the repair shops 
are contemplating an inereased volume of 
business, but in other lines there are no 
evidences that the consumption of Iron 
will be enlarged in theearly future. Quo- 
tations are unchanged, as follows : 


Structural Material.—There is quite 
an active demand for early deliveries, and 
roills have about all the work they can 
handle for the present. There is a consid- 
erable amount of negotiation going on in 
regard to large work for the last half of 
the year, but we cannot learn of anything 
new as definitely closed, although pros- 
pects in that direction are considered quite 
favorable. Meanwhile prices remain as 
before—say: Angles, 2.05¢ @ 2.10¢; 


Sheared Plates, 2¢ @ 2.10¢, and 10¢ @ Foundry. Z 

15¢ more for Steel, according to require- | Southern Gone: Nocteeww Mae Lk 
ments. Tees, 2.5¢ @ 2.6¢; Beams and | Southern Coke, No.3... .......... 14.25@ 13 50 
Channels, 3.1¢ for either Iron or Stee one com some Coal. No. 16.30 & 


and Shenango Vailey. 17.0@ 


Sheet Iron.—Demand not active at the Hanging Rock Charcoal, No. 1.... 20.00 @ 
a 


SSSES 
esere 















moment, although a good many large or-| Gangmg Kock Charcoal, No.2. . 19.0 @ 

ders have been entered, and the outlook Cygmeqise ons Alama CRasecel, we 17.0 

for the last half of the year is fairly en-| tennessee and Alabama Charcoal, F 

couraging Prices weak on inferior| NO.2.......6. -c ceee-ceeeeees 15.00@ 16.00 

makes, others steady at about the follow- . Forge. jell abd 

i . ‘ orge. © seececssoecccccoes a 

ing ae Na 160020 3.00¢ @ 8.10¢ Mottied Neutral Coke atuuhsnne daa 2.25@ 

Best . Nos. 14 to 20....... . ‘ 

Best Refined, Nos, 21 to 24....... 3.10¢ @..... Car Wheel and Malleable Irons. 

Best Refined, Nos. 25 to 26....... 3.20¢ @ 3.30¢ | Standard southern Car Wheel.... 19.25@ 19.75 

Best Refined. No. 27......... «.. 8.406 anging Rock, Cold Blast. ....... 25.00@ ~6.0 

Best Retined, No. 28.............3.00¢ @ ..... [taxe Superior Car Waseleni ie 8 ne 
C mon, Ke less than the above. CBDIO.. .-cece.cecccess seecee . | ° 

Best Soft Steel, Nos. 14 to 20 ..... i @ 3\¢ 

Best Soft Steel: Nos 25t0 26...-..cde@.c-| It is the Radford Pipe and Foundry 

Best Soft Steel, Nos. 27 to 28....... {F@ ....| Company of this city who are putting up 


Best Bloom Sheets, 4¢ extra over the"anot 
ces. 
Best Bloom, Galvanized, discount.... @ 6744 @ 
Common, discount... ............+. @W ¢© 


Ola Rails —There is no demand for 
Iron Rails, and prices may be quoted as 


an extensive plant in Radford, Va., who 
have leased the Anniston, Ala., Pipe 
Works. 





Matthew Addy & Co. of Cincinnati, 


anywhere from $20.50 to $22, according| have been appointed sole agents for the 
to circumstances. Old Steel Rails are} Lady Ensley Pig Iron, made at Sheffield, 
quoted $17.50 @ $18.50, according to! Ala. 
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Chicago. 

(By Telegraph.) 

Office of The Iron Age, 50 Dearborn street, } 
Curicaco June 24, 1891. ‘ 


Pig Iron.—No improvement has de- 
veloped since our last report. The quiet 
condition of trade is now looked upon 
as a natural state of affairs as the facts 


become better known concerning the busi- 


ness done last month. Its extent was al- 
most without precedent in this market, 
especially among the implement manu- 
facturers, who have evidently very enlarged 
views of the coming year’s business. Local 
Coke Irons show no change, except that 
sellers’ views are a little firmer, and there 
is still some scarcity in certain grades. 
The Southern furnace companies show 
more disposition to work for orders, and 
are not opposed to making long deliveries 
at current prices. Some sellers are rather 
anxious, in fact, and it is quite probable 
that on a few brands prices would be 
shaded. Only moderate orders are to be 
had just now, but Soft Iron is in better 
demand than other grades. The situation 
in Charcoal Iron is about the same as 
last week—a few inquiries that may lead 
to business. The cheap sellers are not 
out of the way yet, as has so long 
been fondly hoped, but are still nam- 
ing low prices. The local foundry 
trade is now threatened with dis- 
turbance on account of the Architect- 
ural Iron workers’ strike, which promises 
to extend to the molders. Although the 
Architectural foundries are not so impor- 
tant as they once were, still the Iron trade 
is in no condition to have any branch up- 
set by labor troubles. We quote for cash, 
f.0.b Chicago: : 


Lake Superior Charcoal............ $17.00 @ $18.00 
Loca) Coke Foundry, No.1......... 15.50 16.00 
Local Coke Foundry, No. 2......... 15.00 15.50 
Local] Coke Foundry, No.3......... 14.50 15.00 
BS eee 146.00@ 16.50 
Ohio Strong Softeners............ 18.00 18.50 
Southern Coke, No. 1............ - 16.00 16 50 
Southern Uoke, No. 2............... 15.00 15.50 
Soutbern Coke, No. 3.... ..... .... 1450 15.00 
Southern, No. 1, Soft.............. - 15.00@ 15.50 
Southern, No. 2, Soft... ...... .... 4002 14.50 
southern Gray Forge....... ...... 14.00@ 14.50 
Southern Mottled... ............ 18'0@ 14.00 
Tennessee Charcoal, No 1......... an ia 
Alabama Car Wheel.... . ........ 2.50 23.50 
CE ccnnccd-ue ao eedeey 17.50 18.00 
Hocking Valley, No. 1............. 17.0 18.50 


Bar Iron,—The mills reaching this 
market have been competing very sharply 
for orders the past week, and reported 
prices are current both on car specifica: 
tions and jobbers’ orders. The Tocal 
mills generally are asking 1.68¢ @ 1.70¢, 
half extras, but these rates have bee 
shaded $1 ® ton or more by outsid 
petitors It is now asserted that the 
cheap sellers are no longer in the market, 
having either secured all the business 
needed for some time, or else having made 
arrangements to shut down in July. The 
valley mills quote 1.55¢ at mill, but are 
taking business at points further west on 
a basis lower than a parity with Chicago, 
being assisted, it is understood, by lo 
rates by lake transportation lines: Car 
builders talk of large orders, but so far 
have not found themselves in shape to put 
out specifications. 














Structural Iron.—The Architectural 
Iron workers’ strike seriously affects the de- 
mand from the city trade, but country 
business continues good. Large contracts, 
nevertheless, are still being given out here, 
as arrangements have in most cases gone 
too far to be countermanded now. The 
Cook County abstract building, taking 
over 2000 tons of Columns, Beams, &c., 
was let on Monday, and larger contracts 
are yet to follow. 


Other Manufactured Iron. — Plates 
are the subject of better inquiry and the 
outiook is a little more encouraging. 
Local prices are unchanged, but the mills 
are asking from $1 to $2 #@ ton more for 


a 
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Tank Steel now that they have disposed 
of their product for a considerable time 
ahead. In Black Sheets nothing new has 
developed, but the weakness among job- 
bers continues. Galvanized Iron is selling 
somewhat better, but prices have not im- 
proved. 

Merchant Steel.—If any further sea- 
son contracts have been placed the fact is 
not generally known. The week, therefore, 
appears to have been rather quiet. General 
consumers have bought only small lots, and 
the railroads are still out of the mar 
Prices show no change, carloads bein 
quoted as before—viz.: 2.30¢ for Ma- 
chinery Steel, 2.40¢ for Open-Hearth 
Spring, 2.30¢ for Tire and 2¢ for Bes- 
semer Bars, all from good stock. Tool 
Steel sells at 7¢ @74¢ and upward, ac- 
cording to quality. 

Track Supplies.—The demand for 
Steel Rails grows heavier steadily, but is 
not yet up to proper proportions for the 
season. Large contracts are under nego- 
tiation, and the prospects for a heavy 
trade are brighter than at any time this 
year. Prices have been affected, and 
while $31 can still be done by the very 
best class of customers, the market has ad- 
vanced to $31.50 @ $32. Spikes are 
dearer. They are now quoted at 2.10¢ 
@ 2.15¢, but are hard to get at 
the inside rate. Splice Bars have been in 
some demand. They continue to be quoted 
at $1.85¢ @ 1.90¢ for Iron and 2¢ for 
Steel, but exact price depends on point of 
delivery. Track Bolts with Nuts are sell- 
ing at 2.80¢ @ 2.90¢. Old Iron Rails are 
quoted at $28, with moderate sales at that 
price. Old Steel Rails fetch $14.50 @ 
$16.50, according to size and condition, 
but are in light demand. 


Old Car Wheels.—Better trade is re- 
ported, but nothing approaching activity 
is to be expected until the car-building 
trade revives. Meanwhile the stocks of 
Old Wheels are accumulating, and con- 
sumers and dealers are alike looking for a 
decided slump at an early day. Quota- 
tions range from $16 to $16.50, accord- 
ing to quantity. 

Scrap.—Large consumers havicg bought 
all the Wrought Scrap they needed for the 
present, the market was quiet the past 
week, but prices showed the effect of the 
movement, asth« y remained very firm on all 
high-grade material. Cast Scrapand Steel 
are a little lower. We quote as follows, 
~q ton of 2000 pounds: No. 1 Railroad, $19; 

o. 1 Forge, $18.50; No. 1 Mill, $14; Fish 
Plates, $21; Axles, $23; Pipes and Flues, 
$13; Horseshoes, $18; Cast Borings, $8; 
Wrought Turnings, $11.50; Axle Turn 
ings, $13; Machinery Cast, $12; Stove 
Plates, $8.50 @ $9; Mixed Steel, $11; 
one. Steel, $14.50; $15.50; Leaf, Tires, 

16. 

Metals.—Casting Copper continues to 
advance. Bottom here on carload lots is 
12¢, and the market still has an upward 
tendency. Makers are not disposed to 
hold offers open long. Consumers allege 
that at a little more advance they will turn 
to the use of Lake, which can siill be had 
at 13¢. Spelter is firmer, as the price of 
Ore has advanced, and besides a number of 
the leading producers are out of the mar- 
ket. Prime Western is now quoted 4.95¢. 
In Pig Lead dealers report that prices at this 
center have declined a little for spot metal, 
and the market has been comparatively 
quiet. Some 500 tons have changed 
hands, however, at prices ranging from 
4.25¢ to 4§¢, spot and futures. 











The Scully Castle Company, with ware- | N 


houses at 62-66 South Canal street, Chi- 
cago, have been appointed agents for the 
Lukens Iron and Steel Company of Coates- 
ville, Pa. They will carry a full line of 
Plates and Boiler Makers’ Supplies, so 
that deliveries can be made on the spot 
when required. 





Detroit. 


Wuuam F. Jarvis & Co.. Detroit, 
Mich., under date June 22, say: The 
volume of business for the past week has 
been Jarge, and especially has this been 
true of Lake Superior Charcoal Iron, but 
prices have not advanced. The feeling is 
quite general that business for the last 
half of the year will be much more active 
than for the first half, yet buyers seem to 
be able to secure what they need at pres- 
ent figures. While this is true at the 
present time, yet an advance is liable to 
take place without any warning and when 
it is least expected. We are able to re- 
port a good volume of business, and at 
prices at least no lower than several weeks 
go, and quote as follows: 
ke Superior Charcoal, all num- 


iid ates au pieva éhisebie’ $18.00 @ $18.50 
Lake Superior Coke, Bessemer... tee 18.50 
Ohio Blackband (40 per cent.)... 18.00 18.25 
Lake Superior Coke Foundry, 

Ge “MND ais eo cads* ase ab. Gap 4¥eee 18.00 @ 18.50 
BOUCHOLD BOs Ts se. vdii ovetsiessvees 16.25 @ 16.50 
Southern Gray Forge....... ....- 14,.00@ 14.50 
Jackson County (Obio) Silvery. 18.00@ 18.50 





Cleveland. 


CLEVELAND, June 22, 1891. 


Iron Ore.—A most thorough canvass 
of the Iron-Ore district shows that the 
sales of new Ore to date are between 
4,500,000 and 5,000,000 tons—an amount 
fully equal to the estimates made one 
month ago of the total output for the 
year. There have been few changes from 
the prices given in these quotations when 
the ice was broken and the initial sales 
made five or six weeks ago. The Iron 
Age has been the only paper giving any 
reliable information whatever regarding 
these big transactions. Local papers, 
with one exception, have insisted that 
the sales thus far made were insig- 
nificant and that much of the Ore 
reported sold was last season’s output left 
over. The facts are that this unsold Ore 
amounted to only about 100,000 or 150,- 
000 tons, while the initial purchases in 
May, given exclusively in this paper, 
aggregated 650,000 tons. It is not thought 
that the total sales for the season will 
greatly exceed 600,000 tons. The high- 
grade Bessemers from the Minnesota mines 
and the Menomimee and Gogebic ranges 
are already well sold up, and really desir- 
able non-Bessemers are not easy to obtain. 
The Ore handlers’ strike did not terminate 
last week, as was expected, but is now 
over, the men accepting 11¢ per ton. 
About 40,000 tons of Ore have gone for 
ward to the furnaces during the past ten 
days, and the railroads are very busy clear- 
ing up the docks. Vessel rates are prac- 
tically unchanged. There has been talk 
of raising the rate from Escanaba to Cleve- 
land to 60¢ # ton, but charters are still 
being made at 55¢, while the Ashland rate 
is 80¢. Good Gogebic Bessemers are selling 
for $4.40 @ $4.60, and Non-Bessemers for 
$3.60 @ $4.15. Additional sales of high 
grade Minnesota Ore at $5.25 @ $5.50 are 
reported. 


Pig Iron.—The outlook is decidedly 
brighter and the demand is increasing 
daily. Inquiries are still largely confined 
to immediate needs, but the amounts asked 
for are larger than for several weeks be- 
fore. Bessemers are in excellent favor 
and Mill Irons are seized with considerable 
avidity whenever attainable. Cleveland 
quotations are as follows : 
Nos.1 to6 Lake Superior Charcoal $18.50-@ $19.50 
Nos. 1, 2and 3 Beasemer,perton. 16.50 17. 

. 1Strong Foundry, perton.. 15.70 16.70 
No. 2 i Foundry, per ton.. 15.0@ 15 
No. 1 American Scotch, perton. 16.230 @ 17.70 
No. 2 American Scotch, perton. 15.70 @ 16 70 
No. 1 Soft ee. per ton..... 16.50@ 17 3 
Mahoning and Shenango Valley 

Neutral Mill Irons, per ton.... 14.80 @ 15.80 


Mahoning and Shenango Valley 
Ked Short Mills, per ton..... - 16.0@ 15.50 


Old Rails.—The demand is fair for Old 


° 


Americans at $22.50 @ $23, but with only 
a few scattering sales reported. 
Scrap.—Not much is being done. All 
grades of Scrap are quoted on the basis ot 
$19.50 for No. 1 Railroad Wrought. 


Manufactured lron, —There has been 
a fair number of inquiries during the week 
and prices are quite firm at 1.60¢ @ 1.65¢ 
for Common Bar. 

Later.—The general improvement in 
the Iron market has had the effect of ad- 
vancing the freight rates on Ore from all 
upper lake ports. The rate from Ashland 
and Two Harbors to lower lake ports is 
now 90¢; from Marquette, 80¢, and from 
Escanaba, 60¢. 


New York. 


Office of The Iron Age, 96-102 Reade meet 
NEw York, June 24, 1891. 

American Pig.—Thbe situation has not 
changed materially during the past week, 
although there is some pressure to sell on 
the part of pear-by furnaces. The fur- 
naces of the Lebigh Valley have bene- 
fited to some extent by the lowerivg of the 
cost of Lake Qres. Non-Bessemers have 
been purchased at a figure which makes 
cost 8¢a unit at furnace in the valley. 
Northern brands are quoted at $16.75 
@ $18 for No. 1; $16 @ $16.50 for 
No. 2, and $14 @ $14.50 fcr Gray 
Forge. Southern Irons sell at $16.25 @ 
$17.25 for No. 1; $15.50 @ $16.25 for 
No. 2; $15.75 @ $16.50 for No. 1 Soft, 
and $14 @ $14.50 for Gray Forge. 


Spiegeleisen and Ferromanganese,— 
A large Western works is now offering 30 4 
Spiegeleisen at $29, delivered at buyer’s 
works in Eastern Pennsylvania. There 
are rumors of sales of foreign Spiegel. 
Ferromanganese is quiet at $64 @ $64.50. 


Billets and Rods,—Eastern mills have 
bought some domestic and some foreign 
Billets, the former including one block of 
6000 tons of Soft Billets for three months’ 
delivery. Contradictory reports come 
from the West. While it is stated that 
$24.50 has been accepted for a years’ con- 
tract from July to July, it is unquestion- 
ably true that a leading Pittsburgh 
seller has withdrawn $25 and is now ask- 
ing $26. There is a movement on foot to 
place the whole Soft Steel trade on a bet- 
ter footing. So far as we can learn the 
aim is to organize an association similar 
in its scope and in its methods to the Rail 
Association, in order to carry the price up 
to $30 and distribute territory. One Rail 
mill has already agreed to sign an agree- 
ment not to make Soft Billets. A further 
heavy movement in Wire Rods is reported 
from the West. It is stated that the 
stocks of Wire Nails have been very 
rapidiy absorbed, and that the trade in 
Barb Wire keeps up remarkably well 
for the season. So far as the export 
Wire trade is concerned, the expiration 
of the Barb Wire patents will throw open 
to American makers the Australian mar- 
ket, which was reserved to the English 
and German licensees. 


Steel Rails.—The largest order placed 
during the week with Eastern mills was 
one lot of 2000 tons for Savannah de- 
livery. The market continues exceedingly 
dull, and it is not expected that there will 
be any marked activity during the next 
month. We continue to quote $30, 
$31 at tidewater. 

Rail Fastenings.—We continue to 
quote Fish Plates 1.70¢ @ 1.75¢; Bolts, 
2.60¢ @ 2.65¢, and Spikes 1.90¢ @ 1.95¢, 
delivered. 


Manufactured [ron and Steel.—The 
mills in this vicinity are still pushed to 
provide for work delayed during the 
strike. The inquiry for new work_i 
moderate. We quote Angles, 1.95¢ @ 
2.10¢; Sheared Plates, 1.95¢ @ 2.25¢; 
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Tees, 2.45¢ @ 2.75¢, and Beams and 
Channels, 3.1¢, on dock. Steel Plates are 
2¢ @ 2.15¢ for Tank, 2.3¢ @ 2.6¢ for 
Shell, and 2.5¢ @ 2.7¢ for Flange, on 
dock. Bars are 1.7¢ @ 1.9¢,on dock. 


Swedish Iron.—The market is weak. 
We quote Rivet Rods, $55 @ $56, an 
Bars, Western specifications, $64 @ $65, 
at tidewater. 





Louisville. 
LOUISVILLE, Ky., June 22, 1xv1. 

Pig lron.—The market continues quiet, 
with no sales of any magnitude reported 
for the week just closed, the buying prin- 
cipally being in carload and 100-ton lots 
for prompt delivery, though there is yet 
some inquiry for round lots deliverable the 
latter part of the year, which furnaces as a 
rule are not inclined to take at the figures 
buyers are willing to pay. The nominal 
quotation of the principal furnaces is 
$11.25 for No. 2 Foundry, Birmingham ; 
$11, however, is probably nearer the fig- 
ure at which sales are being made, more 
generally for near-by delivery. We quote 
for cash, f.o.b. cars Louisville, Ky. : 
Southern Coke, No. 1] Foundry... $14.50 @ $14.75 
Southern Coke, No.2 Foundry... 13.75@ 14.25 
Southern Coke, No.3 Foundry... 13.25 13.75 
Southern Coke, Gray Forge...... 12.75 


25 
Southern Charcoal, No.1 Foundry 16.00 17.00 
Southern Car Wheel................ 19.020@ 20.00 


&3 


—_ ~~. ———— 


St. Louis. 


Orrice oF The Iron Age, 214 N. Sixth st., { 
Sr. Louis, June 22, 1891. 


Pig Iron.—The market continues in 
much the same condition as last noted 
Inquiries, however, are more plentiful and 
indicate an increasing interest in the mar- 
ket. Prices fail to show any improve- 
ment, however, and sales of large quanti- 
ties are made only by shading these prices. 
The outlook is considered more encourag- 
ing, as the crop prospects are improving 
daily. No 1 Foundry is in good demand, 
as is also Gray Forge. COar-Wheel Irons 
are moving freely, as car works are very 
busy and railroads are more inclined to 
give them worx. Taking everything into 
consideration the market can be referred 
to as fairly satisfactory. We quote as fol- 
lows for cash, f.o.b. St. Louis : 

Southern Coke, No. 1 Foundry, $15.75 @ $16.00 
Southern Coke, No.2 Foundry. 14.50 @ 1475 


Southern Coke, No. 3 Foundry, 1400 @ 14.25 
Gray Forge........ onengdevedée. Senn Jee 
Foundry ee 17.50 @ 18.00 
en ino i23 scans, denn E 
Found ry........sccceeseeees 17.00 @ 17.50 
Missour: Charcoal, No. 
FOUR Fe cc vcccccces coe «eee 15.50@ 16.00 
Foundry Mit 15.00 @ 15.5 
eee eeeeereeeeseeeese le ot} 
Ohio Softeners... ..........5665 17.50 @ 18.75 


Bar [ron.—Business continues in a 
fairly satisfactory condition and mills are 
running full. Prices do not show any tend- 
ing toward weakness, as mills retuse to 
shade the prices quoted herewith. Lots 
from mill command 1.70¢ @ 1.75¢, de- 
livered on cars at East St. Louis Small 
lots from store command 1.824¢ @ 1.874¢. 

Barb Wire.—The demand is not as 
heavy as last week and prices are corres- 

ndingly weaker. We hear of sales of 

ainted from mill at 2.70¢ @ 2.75¢. The 
market at present is: Painted, 2.70¢ @ 
2.75¢; Galvanized, 3.25¢ @ 3.30¢, accord- 
ing to quantity. 

Wire Nails.—No improvement to re- 
port in this department. Sales are made 
on the basis of $2 @ $2.05 for carload lots 
from mill. Jobbers report astagnation in 
the demand and are doing little or nothing 
in this direction. 


(By Telegraph.) 


Metals.—There is no change of impor- 
tance to note in Pig Lead during the past 
week. A sale of 100 tons was made 


esterday at 4.30¢ for August delivery; 
fferings are limited at from 4.25¢ to 
4.30¢. The tone of the market is strong. 
The demand for Spelter is fairly active, 
and offerings are made at from 4.70¢ to 
4.75¢. Consumption keeps up, and the 
outlook is considered favorable for higher 
prices in the near future. There are no 
specially large sales to report, but a steady 
demand for medium sized lots prevails. 





Matthew Addy & Co., St. Louis, Mo., 
have been appointed exclusive agents in 
St. Louis and vicinity for the well known 
Lady Ensley furnace. The product of 
this furnace is well known to the trade 
and has achieved an enviable reputation 
wherever introduced. 





Pittsburgh. 


Ottice of The Iron Age, Hamilton Building, t 
PITTSBURGH, June 23, 1891. 

Pig Itron.—The market for Bessemer 
Iron continues fairly active, and prices as 
compared with those ruling at the date of 
our last report are a shade lower ; how- 
ever, the demand for the present appears 
to-be pretty well satisfied, and many con- 
sumers have covered their requirements 
for the next month or two. In regard to 
Forge Iron there is nothing especially new 
to note, with the exception that there is 
rather more inquiry and a stronger feel 
ing being developed on the part of city 
furnaces, some of whom are refusing to 
make additional sales at current rates. 
Sales of some 6000 tons City Forge were 
reported, all at $14, cash, and several lots 
of Bessemer at $16.20 @ $16.40. We 
quote as follows: 


Neutral Gray Forge........$14.00@ §$....  casb 
White and Mottleo......... 13.00@ i3.50, “™ 
All-Ore Mili lron..... . . .. 450Q@ 14.75 “™ 
No.1 Foundrg .......... 16.50 3 17.00, “™ 
No. 2 Foundry... ... owe 16.00, 
Oe PP 14.75@ 15.00, ‘ 
No. 2 Charcoa) Foundry .... 21.50@ 22.00, “ 
Cold-Biast Charcoal.... - 5.00@ 27.00, “ 
Bessemer Iron.... . -- 16.25@ 16.50, 


Included in the sales reported was a lot 
of 1000 tons Kentucky Forge Iron from 
the Ashland district at $13.75, cash. So 
far as we are advised there has been 
no Alabama Iron sold here for some time 
past, as it cannot be put on this market in 
competition with home [rons.  All-rail 
freight from the Sheffield district to Pitts- 
burgh is, if we mistake not, $4.50 #@ ton; 
of course it can be transported by water 
for considerably Jess, but river transporta- 
tion is very unreliable at this season of the 
year. 


Muck Bar.—The continued hot weather 
has stimulated the demand, and we have 
to report a fairly active and firmer market, 
with sales of good, strong neutral at 
$26.50 to $26.75, cash, mostly at $26.50. 
Those mills making a specialty of Muck to 
sell are pretty well sold up, and there is 
but little offering in consequence, although 
most of the mills are still able to make 
about all they want. 


Manganese.—The demand continues 
small, while the price remains unchanged 
at $66.50 for 80 % domestic. 


Manufactured lIron.—The Merchant 
Iron trade is picking up, orders are 
coming forward more freely, and the 
mills generally appear to have about 
all they can do; one of our largest 
mills, Joncs & Laughlins, report that they 
are rupning full in all departments double 
turn, 
railroads will be large buyers during the 
last half of the year both of Iron and Steel. 
Prices remain unchanged, although for de- 
sirable orders buyers still have the adv 
tage. Bars, 1.65¢ to 1.70¢; Plate an 
Tank, 2.10¢ to 2.15¢; No. 24 Sheet, 2.75 
@ 2.80¢, 60 days, 2 4 off for cash 
Skelp Iron is still quoted at 1. 
@ 1.65¢ for Grooved and 1.85¢ @ 







The indications now are that the; 





1.9C¢ for Sbheared four months, or 2 + 
the Mahoning and | 


off for cash. In 
Shenango valley district prices are still 
quoted on a basis of 155¢ @ 1.60¢ | 
for Bars, with the mills there reported as | 
being pretty well sold up, some large | 
orders having been placed there recently | 
by Western car builders. — 

Nails.—The Cut Nail trade is still re- 
ported as being slow, with no quotable 
change recently in prices, $1.55 @ $1.60, 
60 days, 2 @ off for cush. There is 
an increasing demand for Wire Nails, 
and the market is firmer. Some of the 
factories are sold from one to two months 
ahead. So far as we can learn there are 
no sellers under $1.90, f.o.b. at factory, 
and some makers are indifferent about 
accepting any but desirable orders at 
that figure. At the recent meeting of the 
Wire Nail manufacturers in this city it was 
agreed not to sell beyond ten days ahead, 
which measure, if adhered to, will, it is 
believed, be productive of good results. 

Structural Material.—There is an in- 
creasing inquiry, which, it is believed, will 
sooner or later lead to a considerably in- 
creased business. This important branch 
of the Iron and Steel business has been 
affected more by the labor complications 
than any other, and it is certain now that 
a great many contemplated improvements 
have been abandoned for this year, as it 
is too late now to commence, even 
if the labor troubles were over. The 
carpenters here bave been out since 
the Ist of May, by rea8on of which 
there is but little work for stone ma- 
sons, bricklayers, plasterers, painter 
Prices remain unchanged: Channels and 
Beams, 3.10¢; Angles, 2¢; Steel Sheared 
Bridge Plates, 2.10¢ @ 2.15¢; Universal 
Mill Plates, Iron, 2.05¢: Tees, 2.60¢; Re- 
fined Bars, 1.80¢ @ 1.85¢. 


Steel Plates.—There has been no re- 
cent change in prices. New business is 
not very abundant, but the mills still ap- 
pear to be pretty well employed on ol 
contracts. Tank, 2.10¢; Shell, “2:45¢; 
Flange, 2.65¢; Fire-Box, 3.90¢ @ 4.25¢. 

Merchant Steel.—Crucible TooTSteel 
7¢ @ 74¢; do., Spring Steel, 4¢; do. 
Machinery, 44¢ @ 5¢; Bessemer Sprin 
Steel, 24¢; do., Machinery, 2.40¢ @ 2.50¢ 
do., Toe Calk, 24¢; Tire Steel, 2.20¢; do. 
Bars, 1.85¢ @ 1.90¢, full extras, 
isa fair business reported, but {t is not 
what it should be and usually is at this 
season of the year. 

Barb Wire.—Business is reported a 
little slow, and it is intimated that the 
prices established some time since by the 
manufacturers’ syndicate are not in all cases 
adhered to. We continue to quote as 
before, however, as we have no knowl- 
edge that the syndicate prices are being 
cut: Ghdden Painted, $2.85; do. Gal- 
vanized, $3.40; Four-Point Painted, $2.80; 
do. Galvanized, $3.30, in car lots f.o.b at 
factory. 

Steel Rails.—Orders are still reported 
as coming forward pretty freely, and the 
outlook at present warrants the prediction 
that business will be much better the last 
half of the year than it has been the first 


half. Prices firm but unchanged id 
f.o.b. at mill, 

Old Rails.—The Old Iron Rail market 
continues dull, and prices remain un- 
changed at $22.50 @ $23. Old Steel Rails 
continue in demand for remelting, with 
sales at $17.50 @ $18.30 for short and 
long pieces. 

Wrought-Iron Pipe.— There is a fair 
business, although it is not what it usu- 
ally is at this season of the year. Prices re- 
main: Discounts on Black Butz Pipe, 55 4; 
on Galvanized do.,45 %; on Black Lap, 65 ¢; 
on Galvanized do., 524%. Boiler Tubes, 
all sizes up to 24-inch, 55 4; 3 to 6 inch, 
65 ¢, 7-inch and upward, 55 4; Casing, 
all sizes, 55 %. 
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Railway Track Supplies.—There is an 
increasirg demand, but no change in 
prices. Spikes, $2 @ $2.05, f.o.b. at mak- 
ers’ works ; Splice Bars, either Iron or 
Steel, 1.80¢ @ 1.90¢; Track Bolts, 2.75¢ 
with Square and 2.85¢ with Hexagon 
Nuts. 

Billets and Slabs.—Steel Billets and 
Slabs continue in demand, and the market 
is firmer. We now quote at $25.50 @ 
$26, f.o.b. at makers’ works. 


Old Material.—Dealers generally re- 
port trade as being dull, with litt!e or no 
change in prices. No. 1 R. R. Wrought, 
$19, net; Cust Scrap, $13.50 @ $14, 
gross; Old Car Wheels, $16.50 @ $17; 
Steel Rail and Bloom Ends, $16.50 @ 
$17. 


Connellsville Coke.—There is an in- 
creasing demand, but no change in prices. 
Blast Furnace Coke, $1.90 ® ton; Foundry 
$2.30; Crushed Coke, $2.65, all f.o.b at 
ovens. 





Metal Market. 


Pig Tin.—In the absence of local in- 
centive to operations or any new move in 
the London market, speculation has been 
on a limited scale. Purchases for distri- 
bution by jobbers and for consumption 
have proceeded in the usual manner, and 
involve about the quantity of Tin generally 
taken at this season of the year. Supplies 
here, #s well as in London, are believed to 
be under close control, and prices yield 
but little, despite the quiet condition of 
the market. Ten-ton lots were sold early 
in the week at 20.70¢, net cash, but were 
subsequently offered at 20.65¢, and on 
Wednesday sold at that prce. Twenty 
tons for June delivery went at the same 
figures, and 10 tons for October at 20.55¢. 


Copper.—Lake Superior Ingot is quoted 
at 18¢ for prompt delivery, but there are 
more sellers than buyers at that price, ard 
it is possible that small quantities may be 
secured at a shade less. Home consumers 
are buying only for immediate wants, 
which, as yet, appear to be rather small, 
and there is little or no new movement on 
export account. Arizona Ingot, being in 
moderate supply, is held at 124¢ upward, 
and common casting brands, for the same 
reason, are valued at 119¢ @ 12¢ by the 
smelters. The demand for these cheaper 
varieties is moderate, however, and the 
strength of the market lies chiefly in the 
heavy shipment of furnace material to 
Europe and relatively high price for the 
same in the foreign market. 


Lead.—Dealings in this metal have been 
confined almost wholly to single carload 
lots and the entire business makes a very 
modest exhibit. There is no sign of any 
change in the attitude of producers or 
consumers. Outside interest is small and 
lifeless. Sales have been chiefly at 4.40¢ 
@ 4.45¢, which prices fairly reflect market 
value at this writing. 


Spelter.—The demand for Western has 
been freer and several fair-sized lots passed 
into consumers’ hands, with result of stif- 
feving prices. All offering at 4.95¢ for 
early shipment was cleaned up and 5¢ sub- 
sequently paid. At the close the latter 
was named as strictly inside price, while 
5.10¢ was bid for a carload for prompt 
delivery. 

Antimony.—The movement has been 
slow and the market is still rather weak, 
without further important change in 
values. Hallett’s quoted at 12¢ @ 
12}¢, LX at 13¢ and Cookson’s at 14¢, 
in wholesale quantities. 

Tin Plate. — The market is prac- 
tically at a standstill. Of the heavy 
eee during the past 30 days 

many ousand boxes are 
comsetiel by other persons than regu- 
lar dealers, and, as a matter of course, 
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there is considerable speculation as to 
what course those holders may pursue. In 
some quarters is is stated that a consider- 
able quantity of Plates will have to be sold 
upon expiration of letters of credit, which 
is not far off, but elsewhere it is claimed 
that a Jarge part of the outside holdings 
is in strong hands and unlikely to be 
forced upon the market. However, the 
uncertainty is such that no one will venture 
to bid on round lots for the time being and 
outside of asmall jvobbing business there 
is no movement at the present time. Prices 
cannot be quoted with any accuracy. 
The following are given as fair ‘‘nom- 
inal” rates for large lines: Coke 
Tins—Penlan grade, IC, 14 x 20, $5.30 @ 
$5.35; J.B. grade, do., $5.40 @ $5.45; 
Bessemer do., $5.35 @ $5.40; Siemens 
Steel, $5.50 @ $5.55. Stamping Plates— 
Bessemer Steel, Coke finish, IC basis, $5.75 
@ $5.80; Siemens Steel, IC basis, $5.90 @ 
$6; IX basis, $6.95 @ $7. IC Charcoals— 
Melyn grade, $6.30 @ $6.35; for each ad- 
ditional X add $1.50; Allaway grade, $5.90 
@ $5.95; Grange grade, $6 @ $6.05; 
for each additional X add $1. Charcoal 
Ternes— Worcester, 14 x 20, $5.624; 20 x 
28, $11.374; M. F., 14 x 20, $7.40 @ $7.50; 
do., 20 x 28, $15; Dean, 14 x 20, $5.15; 
do. 20 x 28, $10.30; D. R. D. grade, 
14 x 20, $4.85; do., 20 x 28, $9.85 @ 
$9 90; Mansel, 14 x 20, $5; do., 20 x 28, 
$9 90: Alyn, 14 x 20, $5.10; do. 20 x 28, 
$10; Dyffryn, 14 x 20, scarce; do., 20x 
28, $10.50. Wasters—S. T. P. grade, 
14 x 20, $4.75; do., 20 x 28, $9.30; Aber- 
carne grade, 14 x 20, $4.70; do., 20 x 28, 
$9.25. 





New York Metal Exchange. 
The following sales are reported : 
MONDAY, June 22. 





OO TO, FUG yi ccicsccicsss hie Ge 
TUESDAY, June 23. 

20 tons Tin, September.... ...... ......20,60¢ 
Imports. 


Hardware, Machinery. &e. 


Boker, Hermann & Co. eee cs., 38 

Bugenac, —, Mach’y pgs. 8 

Carbardt & Blane haee fach'y, cse., 1 

pores. R. F. & Co.. Chains, cks., 22 ; Mach'y, 
cs., 

Fitch, ‘Geo. .. ppad 75 pes., 24 

Folsom, H. & D., Arms, cse , 1 

Godfrey, Chas. J., Arma, ¢s., 28 

Hartley & Graham. Mdse , ae 37 

Johnson, — Mach’y, pgs.. 

Jordan, A , Gun tpn ca. 12 

poate eye aa Mach’y, cs, 6 

& Co., Arms, C8., u 

Lae achily. Schaja, Mach’ y. pes., 11 

Pollock, L. C., Wire Rope, co: Ss, ry 

Schoverling, i Daly & Gel Ga ales, Arma, cs., 21 

Sellers, W 

Schoonmaker, A. O.. Metal Shears, cse., 1 

Werlemann, ‘Arms, cs , 6 

Wiebusch & H ilger. Gub Parts, cs,, 86 

Wright, Peter & Sons, Mach’y, cs., 19 

Order—Crane Mach’y. pen. and pa pkys , 68 ; cables, 
4; Tires, 4; Forgings, 46; Locomotive Forg- 
ings, 12; for Zacatecas, Mach’ y, pkgs., 30 


Coal Market. 


The Coal trade is quiet in both depart- 
ments, Anthracite and Bituminous, In 
the former the only fcature is the weak- 
ness of steam sizes, Pea selling anywhere 
between $2 and $2.65 for the best Lehigh, 
according to quality, and Buckwheat is 

uoted $1.40 @ $1.90. In domestic sizes 
there is no business. The Bituminous 
trade is confined almost wholly to con- 
tracts. The Pool Seaboard Association 

rice of $3.25 alongside is the minimum, 
indicating a firm market, As usual there 
is some range on the Clearfield production, 
varying with quality. 

The last week’s production was 860,00 
tons ; total production fcr year, 15,829,- 
874 tons ; excess over last year, 2,293,643 
tons. Stocks of Coal tidewater have de- 
clined within a month 27,000 tons. Read- 
ing production 215,000 tons for the week. 
The Clearfield production for the week 
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was 52,000 tons ; Beech Creek, 42,000 
tons ; Cumberland, 81,000 tons. The 
Coke tonnage for the last week reachad 
113.808 tons. 

The official figures of the Bureau of An- 
thracite Coal Statistics gives the output 
for the month of May, 1891, at 3,399,534 
tons, compared with 3,096,551 tons in 
ae 1890, and 3,016,531 tons in May, 
889. 


Financial. 


The Executive Committee of the National 
Silver Association held a two days’ session 
in thiscity with A. J. Warner of Ohio in the 
chair, and gave out an elaborate address 
favoring a bimetallic basis of currency. 
Johu Jay Knox publisbed an intended 
answer both to the committee and to the 
argument of Senator Stewart of Nevada, in 
which be first denies that those in favor 
of the gold standard are opposed to the 
use of silver, and proceeds to show that 
there is already $100,000,000 more of 
silver than gold in the world’s circulation, 
and yet that the latter is the recog- 
nized standard. ‘‘If the east,” he says, 
‘* which contains 1,000,000,000 of people, 
prefers all silver and no gold, the West 
certuinly, which contains only 500,000,000 
of people, should have a right to prefer a 
gold standard—certainly, when it is the 
pleasure of the people of the West to use 
with the gold millions of ounces of silver 
in subsidiary coin. England, Germany 
and the United States to-day use more 
than $700,000,000 of silver coin and yet 
maintain the gold standard. The Latin 
Union also, which has long since closed 
its mints to the coinage of silver, but 
keeps them wide open for gold, uses $830, - 
000,000 of silver coin maintained at the 
value of gold by the high credit of the 
French Government and of the Bank of 
France.” 

Mr. Knox proceeds to show that as sil- 
ver advances ip value foreign bullion will 
cross the ocean to realize the profits that 
can be made. Silver in this market on 
Friday, for the first time since February 14, 
reached $1 per ounce, and it is understood 
that a speculative pool in Londun was the 
moving force. Report says at a cabinet 
meeting in Washington on June 26 the 
subjects to engage attention will be the 
continued coinage of silver bullion and 
the final disposition of the question of ex- 
tending the 44 4% bonds. Bunkers iz this 
city within the past week have been inter- 
viewed quite generally upon the ques- 
tions at issue and with few excep- 
tions favor the retention of the white 
metal in the form of bullion. The re- 
sumption of gold shipments to Europe was 
discouraging, but was counterbalanced by 
the excellent weekly bank statement, 
showing that the surplus reserve was 
larger than at any time in 1890, and more 
than double that of a year ago. Interior 
banks also are well fortified in cash, not- 
withstanding the recent heavy eastward 
shipments. The fact appeared that the 
pew engagements are made at a loss, con- 
sidering current sterling rates, but in such 
a consideration there is to be reckoned the 
premium which is still being offered in 
the matter of interest payment from the 
time the gold is shipped. Some of the 
foreign banks, it appears, still offer a pre- 
a in one way or another for American 
go 

Bank clearings in 60 cities indicate a 
reduced volume of trade, there being a 
decrease of 11.2 4 compared with last 
year. Outside of New York the decrease 
was 5.05 @ New York decreased 15 4, 
Boston about the same and Philadelphia a 
little more 

Stocks have been generally lower. In- 
fluenced by the reduction in the minimum 
rate of discount by the Bank of England, 
the market for the railroad stocks opened 
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strong. New England was firm on a re- 
port that the directors have made pro- 
vision to carry over the floating debt. 
Silver bullion certificates rose in conse- 
quence of a demand in London for silver 
for India, and also because of a rumor that 
the United States Treasury Department 
would order the coinage of the standard 
dollars after July, and Chicago Gas was 
active and generally stronger on news of a 
settlement with the city of Chicago. 
Later the market was unfavorably affected 
by the withdrawal of $2,500,000 gold for 
export to Germany. The publication of a 
statement showing that there was, for the 
first time ip many years, an actual deficit 
in the United Stater Treasury—deducting 
from the $43,061,264 cash balance $23,- 
627,411 held by the national banks and the 
fractional silver coin—attracted some at 
tention, but it had no appreciable influence 
in the market. On Tuesday more favor 
able reports from London regarding the 
expected Muriettas failure, and the fact 
that no engagements of gold had been 
made for Wednesday’s steamers, served to 
keep the market firm. A fall in silver 
was said to be due to realizations by the 
pool, indicating a collapse in speculation. 

The failure of the leather house of Alley 
Bros. & Plate of Boston it was feared 
would have a bad effect upon the market 
for commercial paper by restricting pur- 
chases for Eastern account. 

The bond market is stagnant. United 
States “4s are lower. Quotations are as 


follows: 

o & i GN os dei nudicccdeussade 100 
U8 Br dee 1801, CT cat cnduaaie > “« caeaks 100 
0. S. 4s, 1907, eng inte ¥eeeanusucauaies i174 
Oe Wy GE III... cc cacccccccce s Gc ck 118% 


U. Ns “currency 6s. 505 cs 


In State bonds there were sales of North 
Carolina consolidated 4s at 1004 @ 100, 
and South Carolina non-fundable 6s at 24. 

Saturday’s bunk statement showed the 
remarkable increase of over $11,000,000 
in deposits, much of it coming in pension 
payments from the United States Treasury. 
Specie increased $5,000,000. The loans 
were expanded over $3, ‘000, 000, but the 
surplus reserve was increased $5,600,000 
and now stands at $16,100,000, against 
$6,100,000 last year and $9,200,000 the 
year before. And this happens after send- 
ing over $60,000,000 to Europe. Money 
was easy. The market for commercial 
paper was a little more active, and in ad- 
dition to the demand from out of town a 
few of the city institutions other than 
banks were in the market tor paper. 
Rates were 54 % for 60 to 90 day indorsed 
bills receivable and 6 to 7 for guod single 
names. Banks are not yet ready to buy 
commercial paper with freedom, because 
the money deposited in the banks will be 
to a large extent withdrawn on or about 
July 1 for dividends and interest. It is 
estimated that the dividend and interest 
rer""s on July 1 in the cities of New 

ork, Philadelphia and Boston will 
reach $112,000,000, in the proportion of 
$90,000,000, $10,000,000 and $12,000,000, 
respectively. 

Warned by the recent collapse of 
two leading national banks in Philadel- 
phia and the evidence that they were 
practically insolvent long before tbe fact 
was discovered by the National Bank Ex- 
aminer, Colonel Lacey, the Comptroller of 
the Currency, has adopted a system of 
tests and instructions intended to make a 
new bank examiner thoroughly familiar 
with his duties and qualified to detect 
the tricks which dishonest bank officers 
sometimes attempt. 

A distinct feature in the week is the rise 
in the price of silver, the advance being to 
$1.01 @ ounce. Director Leach of the 
Mint bought largely in the belief that a 
further rise is probable in prospect of 
increased demands for silver in India to 
pay for wheat, It was thought the rise in 


price of bar silver affected the wheat 
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market here, yet cotton did not appear 
sensitive to the feature. In J.ondon bar 
silver was quoted 453d. # ounce. 

The merchandise markets are rather 
more satisfactory, and trade is supposed to 
amount to a fair average for the season. 
Among dry goods jobbers prices are steady 
asarule. A few additional revisions in 
cotton goods are still looked for. Thead- 
vance in silver awakens interest in the 
prospects of trade in cottons with Eastern 
markets. 

Breadstuffs and grain are generally 
easier, wheat closing weak. Cotton is 
another point down, quotations being 
lower than before since 1847, good crop 
prospects operate against more favorable 
features from Liverpool. Hog products 
were depressed on large receipts. Coffee 
and tea receded in value. 

The rapid increase in the number of 
trust companies in Brooklyn has stirred 
up the Iccal banks to the necessity of 
doing something to retain their customers. 
The fact that the trust companies allow 
2 @% interest on all deposits and then 
permit checks to be drawn on these ac- 
counts operates to the disadvantage of other 
institutions. 

Grain freight rates by lake, which have 
for some time been at a very low basis, 
were advanced, this being the result of 
the settlement of the ore handlers’ strike 
at Lake Erie ports, which caused a brisk 
demand for boats. 


British Iron and Metal 
Markets. 
[Special Cable Dispatch to The Iron Age.) 


LONDON, WEDNESDAY, June 24, 1891. 


Speculation in Scotch warrants has been 
quiet and prices have undergone little 
change. The only new feature is a rather 
better demand from London for forward 
delivery. At that center they seem to 
have adopted a waiting policy and 
little can be done in the absence of out- 
side speculative interest. There has been 
some buying of Cleveland and Hematite 
warrants for outside account, on the 
strength of which prices moved up on 
Tuesda ay to 42/44 and 51/9, respectively. 
Shipments of Scotch Pig are still hght. 
There are now 69 Scotch furnaces in 
blast, but makers state that prices for Iron 
are upremunerative and production is run- 
ning behind the consumption. The stock 
in Connal’s stores is now 514,000 tons 
Scotch and 134,000 tons Cleveland. To- 
day’s trading in warrants was at 47/ @ 
47/2 for Scotch, 42/ for Cleveland and 
51/3 for Hematite. 

The market for Old Iron is better. There 
is more inquiry from both home and ex- 
port buyers, and stocks are very small. 

A crisis is threatened in the Scotch Steel 
trade, owing to the closing down of Tin- 
Plate works. Smelters are now offering 
Steel Blooms at £5 per ton. 

The Tin Plate market is dull and prices 
are unsettled. Ordinary Bessemers have 
been offered at 13/9. The steamer Servia, 
which sailed on Friday, took the last lot 
of Plates that will be shipped to the 
United States for entry at existing rate of 
duty, and the market is now settling down 
to the new order of things. Buyers are 
disinclined to enter into engagements 
pending the outcome. The stoppage of 
mills for one month will commence on 
Saturday next, when 44 works will close. 
Between now and September 26 others 
will probably cease work. 

The Pig Tin market has been feature- 
less. Prices are well maintained, the 
majority of the stock here is in strong 
hands and the consumption is good. 

Copper has been fairly active and firm. 
Business chiefly ip warrants for prompt 
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There is still a strong consumptive de- 
mand. 


Scotch Pig [ron.—Mekers’ Iron finds 
slow sale and prices are without important 
change. 


No. 1 Coltness, f.o.b. Glasgow.......... 61/ 
No. 1 Summerlee, i - wee. Leatae 59/ 
No.1 Gartsberrie, ‘“ DS  wtnkndnelth on 59/ 
No. | Langloan, = —  gexamaen 60/6 
No. 1 Carnbroe, m Od) caaeenade 49/6 
No. 1 Shotts = Ob Tatas: ciceadi 61/ 
No. 1 Glengarnock, “ Ardrossan.......... 50/ 
No. 1 Dalmellington,“ FP seaddaia . 5B/ 
No. 1 Eglinton, se ae eee 51/ 


Steamer freights, Glasgow to New York, 2/s 
Liverpool to New York, 10/. 


Cleveland Pig. —The movement is slow 
but prices are firm, insympathy with war- 
rants. Makers quote 41/ for No. 3 Mid- 
dlesborough, f.o.b. 


Bessemer Pig.—There is no improve- 
ment in the demand, but prices are 
firmer, with 53/ asked for West Coast 
brands, Nos. 1, 2 and 3, f.o.b. shipping 
port. 


Spiegeleisen.—A moderate trade pass- 
ing and makers’ prices as heretofore. En- 
glish 20 4 quoted at 95/ @ 97/6, f.o.b. 
shipping port. 

Steel Rails.—Demand is very light and 
some makers offer at lower prices. Heavy 
sections quoted £4. 7/6, and light sections 
£5 @ £6, f.o.b. at N. W. England ship- 
ping point. 

Steel Blooms.—Market remains very 
dull and rather weak. Makers ask £4. 5/ 
for 7 x 7, f.0.b. at N. W. England ship- 
ping point. 

Steel Billets.—Sales small and the de- 
mand without improvement. Bessemer, 
24 x 24 inches, quoted at £4. 10/, f.o.b. 
at N. W. England shipping point. 

Steel Slabs.—Very little doing and 
former prices asked. Bessemer quoted at 
£4. 10/, f.0.b. at N. W. England shipping 
point. 


Old Iron Rails.—Demand fair and 
holders asking somewhat higher prices. 
Tees quoted at £2. 17/6 @ £3, and 
Double Heads £3. 2/6 @ £3. 5/, f.o.b. 


Scrap Ilron.—The market very quiet, 
but prices steady. Heavy Wrought 
quoted at £2. 10/, f.o.b. 

Crop Ends.—No change in these. De- 
mand stil] very light. Bessemer quoted at 
£2. 15/ @ £2. 17/6, f.o.b. 

Tin Plate.—Business slow and prices 
irregular and unsettled. We quote, f.o.b , 
Liverpool: 

IC Charcoa), Alloway grade.. ...... 15/46 @ ne 
I /6 @ 14/9 


C Bessemer Steel, Col e finish. 14 ei 
oe Oe ven ene 4/9 @ 15/ 
of S.A eres 13/9 @ 14/ 


Charcoal Terne, Dean grade.... ...... 13/6 @ .... 

Manufactured ILron.—The demand 
not as good as last week, but prices steady. 
We quote, f.o.b. Liverpool: 


s 8. d. & s. d. 

Staff. Marked Bars .. ae atttwas @ 810 0 
Common “ - 676@ 610 0 
Staff. Bl’k ‘Sheet. singles... ad: ano 
Weish Rars (f.o.b. Wales)... 512 6 @ 515 0 


Tin.—The offering ree at the close 
and prices weaker. Straits quoted at £92. 
15/, spot, and £92. 5/ for three months’ 
futures. 

Copper. — Market quiet to-day, but 
prices firm. Merchant Bars quoted at £56. 
7/6, spot, and £56. 17/6, three months’ 
futures. Best Selected, £59. 10/ @ £60. 

Lead.—Business fair and prices steady 
at £12. 12/6 for Soft Spanish. 

Spelter.—Demand moderate, but mar- 
ket steady at £23. 12/6 for ordinary 
Silesian. 

—aon~ncenensiitiiiirinesniieient 

The Baldwin Locomotive Works of 
Philadelphia are experimenting with oil 
for raising steam. 





It is reported that a Schuylkill Valley 


and near delivery against late short sales.) steei works will build a wire-rod mill, 
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HARDW ARE. 


doing in Heavy Hardware. Wire Nails | facturers and jobbers report a light de- 


Condition of Trade. 


RADE IS EVIDENTLY of only mod- 
: erate volume throughout the coun- 
try at large, business being confined 
principally to assorted orders and season- 
able specialties. There is, however, the 
usual trade for this season, and the market, 
as a whole, is characterized by a hopeful 
tone, notwithstanding the rather unsatis- 
factory business for the past month or two. 
A number of Southern houses are at 
present in the market and unite in report. 
ing an excellent condition of things, 
there being a good feeling in view of 
anticipated prosperity based upon the large 
cotton crop. Notwithstanding the low 
prices now ruling they are placing 
about the usual 
quantities. From other parts of the coun- 
try the outlook for abundant crops at good 
prices is a point often alluded to as justi- 
fying the expectation of active business in 
the fall, especially in view of the fact that 
there has been during the past half year 


a quite general curtailment of expendi- 


their orders for 


tures and repression of enterprise, which 
will naturally be followed by a gratifying 
activity when the market assumes a more 
buoyant tone. In the matter of prices 
there has been very little change. There 
is some reported improvement in regard 
to collections. 
Chicago. 
(By Telegraph.) 

The demand for Shelf Hardware has 
been fair, but not heavy, having been con- 
fined mainly to sorting up orders. Houses 
dealing in specialties report a general 
slackening in trade, due to the approach 
of vacation season and the very hot 
weather which has prevailed in some 
sections. The demand for staple goods 
is light. Jobbers of heavy Hardware are 
not in accord as to the state of their trade, 
some houses reporting a diminution in 
orders, while others are still working up 
to their full facilities for handling busi- 
ness. Nothing special has occurred in the 
way of changes in prices, but the market 
on Carriage Bolts has been unsettled by 
the action of manufacturers outside of the 
association. While they cannot supply 
the whole trade they are fixing prices for 
it, to the annoyance of dealers who are 
obliged to buy from association makers. 

St. Louis. 
By Telegraph. 

Trade continues fairly satisfactory, taking 
into consideration the fact that the West 
has been flooded with rains for the past two 
weeks, making country business almost 
impossible. The demand for shelf goods 
is fairly active, and there is some business 


and Barb Wire are weak, and prices are 
shaded to very near the prices ruling three 
months ago. Cut Nails are slow to move 
at $1.80 per keg. Copper and Copper 
goods are in in good demand, and prices 
are well maintained. With the assistance 
of the crops a large fall business is ex- 
pected, and jobbers are shaping their af- 
fairs so as to be in position to meet it. 
There is more or less complaint regarding 
collections. 


Notes on Prices. 


Cut Nails.—The Nail market continues 
in decidedly sluggish condition, with but 
little to report. The demand is light and 
some of the mills are curtailing their pro- 
duction. Prices remain without change 
on the basis of $1.55 at mill for carload 
lots with a 25-cent average. The local de- 
mand is moderate, and small lots from 
store are held at $1.75 to $1.80. 


Chicago, by Telegraph. —Steel Cut Nails 
have been in rather less demand the past 
week, but manufacturers’ agents report no 
change in prices, quotatious ranging about 
$1.70, Chicago, on 30-cent average. Job- 
bers are having a limited demand also and 
continue to quote $1.80 from stock. 

Wire Nails.—In the Wire-Nail market 
there is comparatively little doing, though 
it is understood that some large buyers 
have been placing orders, There is no 
quotable change in prices, though some of 
the mills manifest an indifference to orders 
at the low prices ruling. During the com- 
ing month there will probably be some 
curtailment of production. Quotations 
are $1.95 to $2 for carload lots at factory, 
small lots from store being held at from 
$2.15 to $2.25. 

Chicago, by Telegraph.—Some of the 
Wire- Nail manufacturers are tiring of the 
contest for trade, and have closed down to 
await developments. The others are try- 
ing to advance prices. They are not dis- 
posed to enter contracts beyond June at 
present rates, and ask $2.05 at mill for 
July. Jobbers are still selling at $2.15 
from stock, but if manufacturers’ prices 
should advance they will be likely to put 
up rates also. 

Barb Wire. — Manufacturers report 
business in small volume. There is still 
some complaint of slight irregularities in 
price, but these are supposed to come 
principally from cutting by the jobbers 
who hold low priced stocks. The trade 


mand, with $2.75 rates ruling on Painted in 


' Jess than carloads. 


Padlocks.—The manufacturers of Pad- 
locks, whose advance was noticed in our 
last issue, have issued their revised lists. 
The new prices are understood to be main- 
tained firmly, and as the advance was un- 
expected, very few orders were booked in 
anticipation of it. 

Cordage —There has been no change 
in the situation since our last report, the 
market being without improvement as yet, 
and the active competition between the 
National Cordage Company and the out- 
side manufacturers continuing. The 
acquisition by the National Cordage Com- 
pany of the Canadian mills is regarded as 
strengthening their position. The manu- 
facturers’ price for large lots of Manila 
Rope is now 9 to 9} cents and for Sisal 6} 
cents. Prominent jobbing houses in the 
West are selling Manila in small parcels 
at 94 cents and Sisal at 6} cents. 

Glass.—While no official information 
has been received as to the action taken 
by Glass manufacturers and jobbers at the 
meeting held in Chicago on the 16th 
inst., it is generally understood that 
manufacturers’ prices were reaffirmed, and 
that jobbers will advance prices from 5 to 
8 per cent. Jobbers have to a great 
extent been selling at manufacturers’ 
prices on stocks purchased some time ago. 
If there is any real scarcity in Glass it will 
show itself during the next two months, 
as all the fires will go out of blast about 
June 30. Prices were reaffirmed on im- 
ported Window Glass at the meeting held 
in Boston on June 19. Local trade is 
quiet. Quotations on Glass are un- 
changed, as follows: American Window 
Glass, for carloads, 80 and 10 per cent. 
discount ; less than car lots, 80 and 5 per 
cent. discount ; French Window Glass, 75 
and 10 and 5 per cent. discount, with an 
additional 5 per cent. discount when 50 
boxes are ordered and taken in avy 
calendar month. American Plate is held 
at discount 50, 10 and 5 per cent., and 
Imported Plate at discount 60 per cent. 


Loaded Shells. — The market for 
Loaded Shells is in substantially the same 
condition as at our last review, except that 
the Peters Cartridge Company, Cincinnati, 
Ohio, for whom J. C. McCarty & Co., 97 
Chambers street, New York, are agents, 
have withdrawn outstanding quotations 
and announce revised prices in a circular 


are awaiting with interest the develop- from which the following extract is taken : 


ments of the next month or two. 
tions are still on the basis of $3.50 for Four- 
Point Galvanized and $2.95 for Painted 
with the regular abatement of 10 cents fo 


Quota- 


Being governed by the law of supply 


‘and demand, and not wishing to disap- 
point our customers by holding out in- 
” | ducements both as to price and quantity 
T | that cannot reasonably be fulfilled, we deem 


carload lots and 5 cents for jobbers and | jt expedient to withdraw all quotations, 


railroads; terms 60 days, or 2 per cent. 


discount for cash in ten days, with deliv- | 


ery at leading points, 


either expressed or implied, on Loaded 
Shells, and beg to state that our lowest 
prices from this date and until further ad- 
vised will be: For less than 50,000 a discount 


Uhicago, by Telegraph.—The condition | of 40 and 10 and 5 per cent. ; for 50,000 
of trade is not satisfactory. Both manu-! and over in one order and shipment, 40 and 
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10 and 10 per cent., all f.o.b, Cincinnati, 
60 days or 2 per cent. cush ten days. 
Will state in this connection that any 
obligations assumed by us, whether profit- 
able or otherwise, will be carried out to 
the letter, subject to customary restrictions 
of unavoidable accidents. 


1 he above prices are for Cincinati, Chi- 
cago or St. Louis delivery. 

Since the announcement of revised 
prices by the associated manufacturers, 
business in Loaded Shells has been active 
and a great many orders have been booked. 
The indications that scarcity will be ex- 
perienced during the coming season still 
hold, and make it to be the part of wisdom 
for merchants to cover their prospective 
requirements in order to avoid delay and 
annoyance later. 

Knife Sharpener.—The following are 
the list prices of the American Knife 
Sharpener, which was illustrated in our 
last issue, as manufactured by Mossberg 
Mfg. Company, Attleboro, Mass. The 
list is subject to a trade discount of 50 
per cent, 


SOO WY GRIEG ohiece ets odes bencees $ 2.70 
OGOk PF GNC vic vince ci cesi 15.00 
13 dosen DY Ck POR nconnscsdennesds css 28.00 


Trade Items. 


UNNE CUTLERY COMPANY, 102 
D Milk street, Boston, are calling 
special attention to the Rex Axle 
Grease, for the sale of which they are 
agents. They state that by a peculiar proc- 
ess of manufacture this Grease has great 
smoo/hness and endurance and will run a 
vehicle of any kind over 200 miles with 
one application. The fact that it never 
gums or runs out, is not affected by heat 
or cold and that it prevents an axle 
from heating are among other points 
mentioned as justifying their claim as to 
its superior quality. 


THE GOLD MEDAL awarded by the 
recent international exposition held at 
Jamaica, W.I., for the t exhibition of 
Silver Plated Flat Ware, has been given 
to the Holmes & Edwards Silver Com- 
pany, Bridgeport, Conn. The exhibition 
included their latest and best manufacture 
of Sterling Silver In!aid Spoons and Forks, 
regular Plated Ware and solid metal goods. 
As this company came into active competi- 
tion with the best of English, German 
and Spanish Spoon manufacturers, it may 
be considered complimentary to American 
industry that the medal was thus awarded. 


IN THE DESCRIPTION in our last issue 
of their Hub-Boring Machine the address 
of Butts & Ordway was referred to as 145 
and 147 Pearl street, Boston. This was 
their former address, the correct one be 
ing 498-502 Atlantic avenue, to which 
point they removed some time ago. 


G. A. Mason, who has represented the 
HP Nail Company, Cleveland, Ohio, for 
the past 10 or 12 years, and who is ac- 
cordingly especially well known to the 
Hardware trade, was married last week in 
Cleveland to Miss Anna Black. 


WINCHESTER REPEATING ARMs CoM- 
PANY, New Haven, Conn., announce that 
to meet the large and increasing demand 
for a good Gun Oil or Grease, they have 
prepared and are now ready to offer what 
they consider a very meritorious composi- 
tion, known as Winchester Gun Grease. 
The company state that this article is ab- 
solutely free from acids and is a positive 
rust preventive. Their long experience 
with the Grease in their armory has con- 
vinced them of its excellence, and they 
recommend it to all owners of Rifles, 
Shot Guns and Revolvers and to the trade 
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in general. The manufacturers state that 
a light coat of this Grease on any bright 
metallic surface will not only prevent it 
fiom rusting or corroding, but preserve its 
original finish and luster. The Grease is 
put up in collapsible metal tubes of one 
size only, packed in a neat wooden box 
containing ten tubes. 


MILLER Bros. CUTLERY COMPANY, 
Meriden, Conn., are making a large brick 
addition to their works, the cost of which 
will be in the neighborhood of $20,000. 
This addition will largely increase the 
capacity of their Pocket Cutlery and Steel 
Pen departments. When completed the 
company hope to have one of the best 
equipped Pocket Cutlery factories in the 
world. They advise us that they will con- 
tinue to make additions as fast as the 
rapidly growing demand for American 
Pocket Cutlery warrants it, the McKinley 
bill having helped the business materially, 
thus requiring largely increased pro- 
duction. 


A CHANGE HAS OCCURRED in the style of 
the Cleveland Wheelbarrow and Truck 
Company, Cleveland, Ohio, which has be- 
come the Cleveland Wheelbarrow and Mfg. 
Company. The retirement of E. F. 
Wright, as secretary and treasurer, is also 
to be noted. J. W. Hornsey is Mr. 
Wright’s successor. The company referto 
business as exceedingly good, and will in- 
crease their capacity. 


UNDER DATE JUNE 7, J. Boschken, San 
José, Cal., announces that he has sold his 
stock of Hardware to Miner & Van Saat, 
who will continue to conduct the business, 
In retiring from the business which he has 
so long carried on Mr. Boschken gracefully 
thanks the public for the very generous 
patronage received, and cordially recom- 
mends his successors. Henry Boschken 
will continue with the new firm. 


James W. Lyon, manufacturer of Metal 
Novelties and Steel Screws, has removed 
from 11 and 13 Dunham place to the spa- 
cious five-story brick factory located on 
Lexington avenue, between Reid and 
Patchen avenues, Brooklyn. Mr. Lyon 
has been engaged in the above line of 
business over 40 years, and is the paten- 
tee and inventor of several articles per- 
taining to his business. 


ATTENTION IS DIRECTED to the Eclipse 
Nail Puller, an advertisement of which 
appears on another page of this issue. This 
Puller has many features mentioned by the 
general sales agent, which will commend 
it to the trade. Among these claims are 
noticed that it is nearly noiseless in opera- 
tion; that it will not cut the hand of an 
operator; that it centers itself upon the 
nail and has anti-slip jaws; that it has a 
strong and most perfect rivet, and that 
there is no bursting strain on the pivot. 
The Puller has no springs; the steel parts 
are composite plated, giving a white fin- 
ish. These goods are being introduced 
through the Hardware jobbers. 


CLEVELAND HARDWARE CoMPANY, 
Cleveland, Ohio, whose factory and mill 
were destroyed by fire on June 6, an- 
nounce that they have a complete stock of 
goods on hand in their fire proof ware- 
house, which will enable them to fill all 
orders as usual. They have completed 
preparations for starting their manufact- 
uring plant in temporary buildings, and 
will be running full capacity in a few 
days. Work on the company’s new build- 
ings will be started at once, and they hope 
to erect a plant more suited to their con- 
stantly increasing business than they have 
heretofore had. 


McKinney Mre. Company, Allegheny, 
Pa., are sending out leather covered, gilt 
edge, vest pocket memorandum books, in 
which attention is called to their Steel 
Hinges. In their extensive works they 
have the facilities for making a full line of 
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Strapand T Hinges and Butt Hinges of 
every description. The company refer to 
the quality of steel used in the manufact- 
ure of these goods. 


U. J. ULery, New York manager of the 
Clauss Shear Company, 100 Chambers 
street, is again at his desk, having returned 
from his wedding trip, which has occu- 
pied his attention since June 3, when, at 
Toledo, Ohio, he was married to Miss Ar- 
letta Lucine Burchfield. 


We.tts & NELLEGAR Company, Chi- 
cago, Ill., in connection with price current 
of season goods give the open season for 
game and fish in a large number of States, 
This eovers moose, deer, caribou, geese 
and ducks, grouse, quail, rail, plover, 
trout, salmon, bass, rabbits, squirrel, 
woodcock and turkey. They state that 
the dates given are the latest general State 
laws, and that many towns and counties 
have local laws that differ slightly from 
these. 


WITH REFERENCE to the litigation in 
regard to infringement of Meat Chopper 
patents, William J. Lloyd Mfg. Company, 
Philadelphia, write us as follows: ‘‘ Public 
attention has been extensively called to 
the recent decision in the suit of the En- 
terprise Mfg. Company with Deissler & 
Wannamaker, in which the Meat Chopper 
patent owned by the plaintiffs have been 
again sustained by the United States 
Courts. To prevent misunderstanding in 
the trade, we desire it to be known that 
the Great American Meat Chopper is pro- 
tected by the patents thus sustained, we 
having settled our suit with the owners 
and taken a license from them for our 
machine.” 


‘*No Time to Read.” 


BY A. F. G. 


HARDWARE merchant remarked to 
the writer that he had no time to read ; 
that he did not read a daily paper from 
one week’s end toanother. In looking over 
his stock evidence was not lacking of an 
absence of new ideas and progressive 
push. The show windows were not at- 
tractively arranged ; the goods in them 
were seasonable, but were so crowded 
that no agreeable impression would be pro- 
duced on the mind of a passer by. The 
goods on the shelves did not have their 
best foot forward, but had a discontented 
appearance, as if ill at ease. Shovels and 
Spades leaned languidly against the ledge 
in inelegant repose, instead of being hung 
up in order with an eager expression on 
their bright faces as if desiring to be put 
to work. The Scales sulked in a corner 
on the top of a Nail keg, near which stood 
some perspiring Snow Shovels. No, busi- 
ness wasn’t good; just kept from starving 
by taking things to repair, like Electric 
Bells, Clothes Wringers, Locks, and so 
forth. 

An Iowa Hardware merchant once said 
that whenever he got to Chicago he could 
not help but walk straight with his shoul- 
ders well thrown back and his head up. 
The merchant who keeps abreast of the 
times and up with new ideas by reading such 
a paper as The Iron Age every week can’t 
resist the breezy, stirring influence that is 
derived from it. He will not be satisfied 


to have his Wire Cloth in an indiscriminate 
heap on the counter, but will build for 
himself a ‘‘ Hardware Charlie” Screen 
| Wire rack. An Underhill, Clinch & Co.'s 
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Steel Goods rack will take the place of a 
barrel that has heretofore held the Hoes 
and Rakes. Dusty Cross-Cut Saws which 
have stood in the corner by the Bolt rack 
in confusion will be nicely arranged in a 
Basche & Co.’s Rack, and other things in 
the store wili be brought up in appearance 
and order to an equal level. He will also 
know that there is a new list on Padlocks; 
that there are some signs of irregularity in 
Wood Screws or that Nails are begging for 
customers and that it is the right time to 
buy. He may discoverthat American Tin 
Plates are being sold by the pound, or 
that a brick-lined Soldering Furnace is 
better than his home made Charcoal Fire 
Pot. The advertisements in his paper 
will tell him who manufactures the goods 
he has been buying of jobbers; and if he 
desires information on some point doubt- 
less the editor would furnish it in response 
to an inquiry and a 2-cent stamp. The 
knowledge gained week by week from a 
careful perusal of such a paper cannot fail 
to put the merchant far in advance of his 
competitor whose time is too valuable to 


be spent in reading. 




















Employees.—From a Hardware house 
in Maine we are in receipt of the follow- 
ing suggestion : 

A few articles in your paper about the 
value of salesmen to their employers would 
not be amiss. The prevailing ambition 
appears to be to swell their sales without 
regard to profit, and we attribute the cut- 
ting of prices, both for the manufacturer 
and jobber, to these men. 


File and Saw Rack. 


J. NEWTH, Ilion, N. Y., sends 
N. a description of the File and Saw 
rack illustrated herewith, as of interest 
to the trade. He has used it in his store 
for a number of years, and finds it conven 


Trade Topics. 


Selling to Consumers.—With refer- 
ence to this matter, which is apparently at 
present receiving a good deal of attention 
throughout the trade, we have the follow- 
ing letter from a Hardwareman in the 
northern part of New York State : 


I see by your issue of June 11, under 
head of Selling to Consumers, a letter from 
a Maryland merchant. It covers my ex- 
perience exactly. Last week I had an 
agent of a rubber goods company ride 
with me for three or four days through 
this section of the country, and he sold to 
saw-mill men, hotel keepers, and, in fact, 
any person, any quantity wanted, down 
as low as 10 feet of 1 inch 2-ply hose, for 
90 cents, or 9 cents per foot, and to one 
mill man he sold a side of string or lace 
leather. Would like to see this thing 
stopped as it is killing to any merchant. 


Cost of Freight.—In reply to the in- 
quiry of R. C. 8. in a recent issue we have 
received the following from an experienced 
Hardware merchant in the South : 

We find that the only satisfactory way 
is to weigh each class of goods and add 
to it the cost per pound it takes to bring 
it in, allowing in our weight a percentage 
of the weight of case, so that each article 
pays its share of said case. This is the 
only true mode of getting cost with the 
different classifications made by railroad 
companies. If charge for package is made 
see that each article carries its per cent. of 
the cost of same, throwing drayage in 
with package, unless you have arranged 


by the hundred, in which case add it to 
the freight rate. 


Quantity Discounts.—The question as 


to how to regulate prices so as to give 
equitable protection to the large trade, and 
at the same time meet the reasonable ex- 
pectations of retailers, is not any easy one, 
complicated as it is by the fact of so many 


conflicting interests. A Southern house 
makes the following suggestion : 

Trade would be more pleasant if manu- 
facturers would lower their quantity dis- 
counts so that a few large jobbers could 
not control certain lines to the exclusion of 
regular and smaller trade. 


ient for handling a large assortment of Files 
to retail from, economical of room and 
easily kept clean. The base upon which 
all is built is of 1-inch stuff, 11 x 33 
inches in size, which is the counter space 
the rack occupies. The rack proper is 9 
inches at the base and 53 inches at the top. 
The side pieces are finch thick, and the 
divisions} inch thick. Its full hight on 
the base is 52 inches, so that when stand- 
ing on a 84inch counter a man 5} 


feet tall can easily reach the Saws 
in the top row of holes. There 
are 130 pigeon holes on each side for Files 
and 27 apartments for Saws. 


commodate Taper 





The rack | 


will hold on one side all sizes of Files | York and Vicinity was held on the 10th 
from 2 to 14 inches as follows: Mill) inst., at which several new members were 
Bastard, Half-Round Bastard, second cut 
and smooth ; Hand Bastard, second cut| the feeling in the trade. 
and smooth; Flat Bastard, second cut|inger was elected financial secretary. The 
and smooth. On the other side it will ac-| next meeting is to be held at 213 East 
Files, Three-Square Twenty-third street, New York. 


Bastard, second cut and smooth ; Round 
Bastard, second cut and smooth ; Square 
Bastard, second cut and smooth. The 
pigeon holes for Files are uniform in size, 
except the three lower rows, which are 
used for small Files. Most of these will 
hold 1 dozen Files in their original boxes. 
The center division, running up and down, 
is painted white, with the length of Files 
in tae various rows designated by black 
figures. The top pigeon holes will accom- 
modate all Saws from 18 to 28 inches in 
the regular sizes, leaving plenty of room 
for Meat, Back and Compass Saws. The 
top of the rack is utilized for keeping un- 
broken boxes of Saws and Files. The 
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File and Saw Rack, 


rack is firmly put together, being nailed 
and glued, and the base is bolted to the 
counter. The rack being larger at the 
top than at the bottom, saves counter 
space and allows but little dust to settle 
on the goods. Our readers will appreci- 
ate the suggestions which this rack offers 
as a convenient and compact method of 
arranging goods. 


Retail Hardware and Stove 


Dealers’ Association. 


MEETING of the Hardware and 
Stove Dealers’ Association of New 


enrolled and good reports received as to 
Henry Metz- 
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Brush Marking. 


BY C. 8. WADY. 


==> VERY office man has doubt- 
less at one time or another 
during his business ex peri- 
ence bad occasion to letter 
or mark witha brush, and 
if he had no knowledge of 
that branch he has often 
regretted the fact. Now the particular 
lettering to which I have reference is the 
simple marking of cases with the address, 
&c. If badly done, few things look 
worse; if fairly done, it looks well; if per- 
fectly done, nothing is more satisfying to 
the artistic eye. The amount of practice 
required to gain a fairly good command of 
the marking brush is rot large, provded 
one will do that practicing intelligently. 
The best way is to get a good, plain alpha- 





mended here, as were the originals of all 
the figures shown. 

Master this alphabet, caps and small 
letters, and the numerals, and you are pre- 


pared to do some very nice work, and it is | 


more than likely that you will not be con- 


BOD 


Fig. 4.—Analysis of Construction of Letters. 


tent with the acquisition of such limited 
amount of knowledge touching this inter- 
esting subject, but desire to get other 
alphabets, and possibly originate some- 
thing yourself. Books are published with 
examples of various styles of alphabets, 
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to unsatisfactory goods that they pur- 
chased some time before, or about some- 
thing that was bought at ‘‘the other 
store,” and proved the best they ever had, 
must be listened to with interest. 

The knowledge of goods and prices, both 
the selling and cost, must not be left to be 
absorbed in the regular course of business 
experience, but especial study and con- 
tinued searching should be persisted in 
until all the details are mastered. While 
the Hardware businessecan never be wholly 
learned, because something new is con- 
tinually being put upon the market, there 
is a possibility of learning everything con- 
nected with your business up to date; and 
then to keep up with the times. New 
lines of goods are continually being intro- 
duced into the Hardware business, promi- 
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. Fig. 2.—Reduced Fac-Simile of a Brush-Marker’s Alphabet. 


bet, and ‘pick it to pieces.” With a| but if you can get them from the brush of nent among which at the present time 


view to getting something practical, I 
visited the ‘‘den ”’ of a brush marker and 
secured a copy of his alphabet, Fig. 2, as 
he produced it off hand, He also gave 
me the numerals, Fig. 3. These are re- 
produced here as models from which to 
work, pending the appearance of anything 
better or more to the reader’s particular 
fancy or requirements. As hinted before, 
it is not offered as something of copper- 
plate perfection, but the writer thinks it 
practical, and it is in use. 

Analysis of the construction of these 
letters will show that the first thing to be 
done 1n making them is to build a frame— 
the same being true of every kind of con- 
struction. The frame in this case is really 
an outline, Fig. 4. and in drawing the 
brush along, the outside edge of the brush 
is the one to watch, to see that a clear, 
clean line is being produced The filling 
in is done after this. 

The copy should be studied for a time, 
that a mental photograph of the outline 
may be taken, so to speak, in the eye, 


' a practical marker, do so. 

And right here I desire to ask, will not 
some of the many shippers who read this 
article, and who have a pet alphabet which 


Fig. 5.—Index Made with Marking Brush. 


| they think ‘‘ can’t be beaten,” brush it for 
the benefit of others and send a good, 
clean, black copy to The Iron Age? 





_A Word to Young Salesmen. 


BY A. F. G. 


HERE IS APT TO BE too little at- 


tention paid to the knowledge and | 


| Bicycles and Electric goods may be men- 
‘tioned. There is no reason why the 
young salesman should not be the author- 
ity in the store on these or other new 
goods. You will be surprised at the 
amount of knowledge to be gained 
| on any subject by devoting an hour 
‘or even a half hour a day to it. 
| You will soon be better informed on 
| the subject under consideration than the 
| majority of people are. It is not enough 
to be well informed about the goods car- 
ried in the store, but it is desirable to 
know of other makes of the same kind, 
which is the best, and what particular ad- 
, vantages one make has over the others. 
Very few proprietors object to their clerks 








| chased, or to their making use of cata- 
| logues and price-lists. 


‘examining the invoices of goods pur- | 


which will be an aid in guiding the hand qualifications necessary tobecomengoedend 


The best brush to use for the purpose is| Popular salesman, especially among young | 
what is known as No. 4 Super Round! men. The most important thing upon en- 


Promptness in getting to business in the 
morning, as well as in getting back from 
meals, will not only place you high in the 
esteem of the firm, but also educate one to 
promptuess through life. Balls, picnics 


| and running around nights with the boys 
unfits one for the next day’s work, besides 
taking the mind from business. When 


not waiting on customers do not cultivate 
the habit of lounging about the front door, 
or sitting on the counter, but straighten up 
stock and keep the store in good shape. 
While not being forward, always accept 
any responsibility that comes in your way, 
and you will soon find that others will be 
intrusted to your care. 


Fig. 3.—Brush Markei’s Numerals. 


Artists’, costing 15 cents singly, or $1 per | tering a retail store is to become acquainted 


aa Do = get i fresco (long | with the customers. Almost all people 
air) is suitable for cardboard work, but | : liariti 
for marking on wood the brush should be have their peculiarities, and the salesman 


of bristle, and have, as described, round | ™ust become thoroughly familiar with 


points. each. Respect must be paid to their likes | 


A band is illustrated in Fig. 5 which|/and dislikes, their whims must be! Don’t forget; you are not paid to do that, 


was done with the kind of brush recom- humored; uninteresting recitals relating' but by attending promptly to the duties 
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assigned you will be regarded as one on 
whom reliance can be placed. Be pleasant 
and obliging, both to customers and to 
those with whom you work, if you desire 
to be popular and successful. These are 
but a few of the suggestions which might 
be made ir the line of attaining high- 
water mark; but they are not beyond the 
reach of any young man starting out to 
make a place for himself in this busy 
world. 


Stock and Time Card. 


Ts CARD given below will probably 

interest some of our readers, pro- 
viding as it does a simple and efficient 
means for the entering of workmen’s daily 
reports in a common jobbing shop: 


STOCK AND TIME CARD. 
S. W. Damon, New Britain, Conn. 
Date. 1891. 


Job For. 
Stock Used. 


Time. Hours. 


Price-Lists, Circulars, &c. 


HODE ISLAND HORSE SHOE COM- 
PANY, Providence, R. I.: Perkins’ 
Horse and Mule Shoes, and Im- 

proved Toe Calks. Illustrations are given 
of their Toe-Weight Shoe; Medium; 
Road, Trotting or Snow Shoe: Mule, 
Cow Boy and Steel Shoes. Also of Perkins’ 
Toe Calks, medium and long, blunt and 
sharp. Attention is directed to the Good 
enough pattern Horse and Mule Shoes, 
which they make in three different styles; 
the Army, with three calks and a thin heel ; 
the Heavy pattern, with five calks, and the 
Winter or sharp pattern, made from steel, 
with five calks 


Wricur & CoLtton Wire Ciotu Com- 
PANY, Worcester, Mass.: Power-Loom 
Wire Cloth and Galvanized Nettings, used 
for cotton dryers, locomotive spark ar- 
resters, fanning mills, foundry riddles, 


fruit evaporators, sand screens, wire 
lathing, &c. 


Orr & Lockett Harpware Company, 
184 and 186 Clark street, Chicago: Cata- 
logue of Contractors’ Supplies. This isa 
14-page pamphlet, with neat paper cover, 
giving illustrations and price-lists of such 
goods as Wheelbarrows, Shovels, Spades, 
Picks, Mattocks, Crowbars, Wedges, Jack 
Screws, Hoisting Wheels, Tackle Blocks, 
Ventilators and Thimbles, Registers, Sand 
Screens, Hods, Axes, Rope, Grindstones, 
Lanterns, &c. The Cut Nail and Wire- 
Nail schedules of extras are also given. 
The classification of goods as made in this 
catalogue will prove of great convenience 
to a large class of buyers 


Tut Hotmes & Epwarps SILveR Com- 
PANY, Bridgeport, Conn. : Bulletin No. 6 
for June. In this they remark: In hot 
weather, Fans for the outside, Sodas, 
Ices, Cream, for inside. In anticipation 


of a hot summer they call attention to 


their goods adapted for use at this season. 


Among others ate their Ice-Cream Soda 
Spoons. Lemon Knives, Columbian and 


Delmonico Bar Spoons. 
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HAGEN & Retp, Troy, N. Y. : Hardware 
Specialties — The Trojan Nail Puller. 
Reid’s Littke Wonder Tack Puller and 
Priam Tack Pull No. 1. 


GLAUBER Brass Mrc. Company, Cleve- 
land, Ohio: Glauber’s Hose Strap. This 
is described as being made of one single 
wire, and as being easily applied. These 
Hose Straps are guaranteed not to break 
or snap while fastening, 






































FRANK E. Fitts, 74 and 76 Pear! street, 
Boston: Railroad, Steamship and Mill 
Supplies. Leather and Rubber Belting, 
Hose, Tubing, Packing, Oilers, Waste, 
Rubber Carpeting and Rubber Matting, 
Ash Cans, Fire Buckets, Mill Baskets, 
Water Gauges, Barrows, Files, &c. 


THE MALLORY-WHEELER COMPANY, New 
Haven, Conn., and 64 Reade street, New 
York: A revised price-list of Padlocks and 
Padlock Keys. They announce that their 
discount on Padlocks and Padlock Keys 
is 50 percent. net cash An additional 
discount of 2 per cent. may be deducted 
if bills are paid within 30 days of their 
date. These prices cancel and withdraw 
all their previous quotations. 


Methods of Circularizing. 


T IS INTERESTING to look over a 
budget of circulars, which have been 
retained because of some particular feature 
in each. An object sought in modern cir- 
cularizing is to have the matter pungent 
and effervescent; or to have the wording 
or appearance of the circular so striking 
that it will produce more than a passing 
impression on the reader’s mind, and per- 
haps escape the waste basket. Upon open- 
ing a pasteboard box, which was received 
by mail, we find that Mechanics’ Supply 
Company, Quebec, some time ago sent out 
a decorated Tin Horn, about 4 inches long. 
A circular in the same box contains the 
following, to their patrons: 


Being somewhat modest in regard to 
the blowing of our own horn, we pre- 
sume our patrons and friends will not 
object to give it the necessary toot, sug- 
gesting that they would note (musically) 
that while the quality of our goods ts 
very high, our prices are, at all times, 
exceedingly low. 

We take this opportunity to thank you 
for past favors and trust you will con- 
tinue, during the new year, to extend to 
us your valued support. 


Preceding the words ‘‘ high” and ‘‘ low” 
are bars of music, with very high and low 
notes. They also recall the old saying, 
‘‘ He that tooteth not his own horn, the 
same his horn shall not be tooted.” 


The Ellrich Hardware Mfg. Company, 
Plantsville, Conn., send out a pamphlet, 
entitled ‘‘ What They Say,” containing 
letters from various parts of the country 
regarding the Eclipse Spiral Screw Driver. 
The pages introducing the letters are 
headed as follows: 


An INDIANA MECHANIC Says: 
PENNSYLVANIA RECOMMENDS Ir. 
Gives PERFECT SATISFACTION IN IOWA. 
A Few Worps From New JERSEY. 
Micuigan Wovup Nor Part Wirus Ir. 
New Jersey Has THe Fioor AGAIN. 
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Terwilliger & Peck, New York, printers, 


designers and engravers, send a postal card 
6 x 9inches on which are eight pictures of 
one and the same pug dog with glasses, ar- 
ranged across two ends and down one side. 
The other side is devoted to an expression 
of the pugs, which reads—from the bottom 
of the card up—‘‘ We are looking for your 
orders, your trade.” Through the center 
of the card the following is printed in red 
and black : 


This does look rather 
Pug-nacious, but we 
are fighting for your 
trade, and mean to have 
it if 

promptness, best work 
and fair prices have 

the magnetism to 

draw it. 


Crane Bros. & Co., Yazoo City, Miss, 
have a cardboard folder, the covers of 
which are ornamented with two of Prang’s 
delicately colored landscapes. On the in- 
side are printed these injunctions: 


DON’T FORGET 
That we want to do all the business pos- 
sible with you in 1891. 


DON’T FORGET 
That we are better fixed than ever to 
please you in both prices and goods. 
DON’T FORGET 
That each year bas marked an increase 
in our business and a reduction in our 
prices on a basis that we can afford to do 
with less profitin a business than 
it is possible to do with in a small one. 


DON’T FORGET 

That we are the only carload buyers of 
Plows, Cultivators, Barb Wire, Nails, 
Sash, Stoves, Wagon Material and 
Handled Hoes in this section of ‘the 
country, and handle other goods in our 
line in such quantities as to meet the 
prices of any house in the South, saving 
you largely in freights. 

St. Louis Stamping Company send an 
envelope containing gummed paper letters 
to make the sign Granite Iron Ware. 
These are tobe used on windows, doors, 
showcases or mirrors. They suggest the 


advisability of placing these letters ina 
conspicuous place, and will send one or 


more of these signs if the merchant has 
suitable places for more than the first one 
sent. 


The Binghamton Wagon Company, 
Binghamton, N. Y., send the fqlowing 
typewritten letter to 2 customer: 


Let us help each 
other; that’s business 
sense. We sell as low 
as we like; so do you; 
that’s practical sense. 
We save you money; 
that’s economical 
sense. Let us keep up 
correspondence; that’s 
common sense. Why not 
do business together? 
That’s dollars and 
cents. 

Two pages are devoted to extracts from 
letters, which are headed: ‘‘Many Men 


of Many Minds, but All of One Mind as 
Regards the Eclipse Spiral Screw Driver.” 
Toe back cover has ‘‘ What we say: That 
no Hardware dealer that has an eye to 
business can afford to be without The 
Eclipse in his stock. If you agree with us 
write for price.” 
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It Is Reported— 


That Joseph Mossiman will build a 
Hardware store in East Peoria, III. 


That A. L. Nichols has purchased the 
interest of John A. Meeker in the Hard- 
ware business at Norwood, N. Y. 


That Kleinfeldt & Schmidt’s Hardware 
store at Elkader, Iowa, was the scene of 
a fire on the 15th inst. The stock was 
badly damaged, but is insured. 


That N. K. Millett, Hardware, Corinth, 
N. Y., has sold out his business to Rhodes 
Bros., who have taken possession. 


That the McMaster Hardware Company, 
Springfield, Mo., have been incorporated, 
the capital stock being $30,000. The 
stockholders are C. J. McMaster, W. H. 
Howard and J. J. Battson of Springfield, 
oe S. Rogers, formerly of Humboldt, 
owa. 


That Irwin Russell will open a Hard- 
ware store at Anson, Maine, in a few 
weeks. 


That F. A. Luther will start a branch 
Hardware store at Redlands, Cal. 


That Hayward & Finson, Ashland, 
Maine, are preparing to add a tin shop to 
their Hardware business. 


That F. G. Fraser has embarked in the 
Hardware business at Beaverville, IIl. 


That C, R. Stephens is the proprietor of 
a new Hardware and Agricultural Imple 
ment establishment at Anthony, Kan. 


That J. W. Campbell succeeds the firm 
of Fishel & Campbell, dealers in Stoves, 
Tinware, &c., Aspen, Col. 


That Lewis & Dougherty, Three Rivers, 
Mtch., have recently started in the Hard- 
ware business at that point. 


That burglars broke into J. Davis’ 
Hardware store at Perrysburg, Ohio, on 
the sth inst. and stole $30 worth of 
goods. 


That the Hardware store of Shaw & 
Kent, Emmetsburg, Iowa, was robbed on 
the 16th inst. About $250 in cash, Revolv- 
ers, Razors and Silverware were taken. 


That F. Garner has purchased the 
interest of E. E. Diefenbaw in the firm of 
Diefenbaw & Dikeman, dealers in Hard- 
ware, Stoves. &c., Farmington, Ill. The 
new firm name is Dikeman & Garner. 


That Thomas N. Murphy has com- 
menced the Hardware, Stove and Cutlery 
business at Sprague, Wash. 


That A. V. Davis will move his stock of 
Hardware to the store recently vacated 
by J. D. O. Truitt, Pocomoke City, Md. 


That S. Gardiner will open a Hardware 
store at Wiota, Iowa. 


That W. W. Funge is moving his Hard- 
ware store into the Stayner Block, Ogden, 
Utah. 


That W. H. Davis will soon open a 
Hardware store in Michigan City, Ind. 


That Shepard & Walker, Oaktown, 
Ind., will put up a large brick addition to 
their Hardware and Implement store 


Prices, Up or Down? 


BY A. F. G. 


HALL A MERCHANT advance or 
S reduce prices on goods in stock as 
their market value may change? This is 
an interesting question, particularly for 
merchants in the smaller towns, where 
they have one or more competitors. Job- 
bers advance or reduce prices on goods as 
the market changes. Manufacturers ad- 
vance or reduce prices as the condition of 
the market or the price on raw material 
changes. Jobbers and manufacturers as 
a class are successful in business, so the 
rule would appear to be a good one for 
retailers to follow. But to return to our 
question: If, for instance, I bought a line 
of goods at prices that were unusually low, 
and by the time they were delivered the 
price had advanced 25 per cent., would it 
be better to make the selling price con- 


That J. A. Winters & Son, Midway, Pa.,| form to present cost, or to make a leader 
have commenced the Hardware business. | of the goods and rush them off, ignoring 


That the firm of Tallman & Strube, 
Grinnell, Iowa, is now Tallman & Gadd, 
Mr. Strube having sold his interest to Mr. 
Gadd. 


That W. C. Kruger is building an ad 
dition to his Hardware store at Newberg, 


Ore. 


That F. II. Coolidge, Hardware, Ar- 
lington, Vt., has been burned out. 


That the firm of Gore & Morris, dealers 
in Hardware &c., Pine Bluff, Ark., have 
dissolved, Mr. Gore retiring. Mr. Morris 
will continue the business. 


That R. H. Crippen is the proprietor of 


a new Hardware store at Tonawanda, Pa. 


the rise in the market ? 


If the goods were rushed off in a hurry 
it would no doubt attract temporary cus- 
tom, but when the supply was exhausted 
the same goods could not be replaced ex- 
c pt at an advance. As long as the goods 
lasted the low prices would doubtless 
worry my competitor, but my object is to 
build up my business, not to break down 
his. If, on the other hand, the goods in 
question had declined after mine had been 
bought, and my competitor had bought at 
the lower price, I should have had to 


That the Capelle Hardware Company of | lower my price to meet his. The fact that 


Wilmington, Del., have been given the 
contract for supplying the United States 
Treasury Department at Washington with 
Hardware for the coming year, beginning 
July tr. 


That the Woodruff & Weiser Hardware 
house of Gallatin, Mo., was burglarized on 
the 14th inst. and $50 worth of Pistols and 
Cutlery abstracted. 


That Lafayette Smith has commenced 
the Hardware business at Waymart, Pa. 


That a three-story annex to the whole- 
sale Hardware establishment of A. Do- 
herty & Co., Baton Rouge, La., is now in 
progress. With this addition Doherty & 
Co. will have one of the largest establish- 
ments in the State. The enlargement has 
been rendered necessary by the increased 
business of the firm. 


That Edward Mulvihill has sold out his 
nterest in the Beyer Hardware Company, 
Colorado City, Texas. 


a merchant often has to follow the down- 
ward tendency of the market is an argu- 
ment in favor of his taking advantage of 
an upward tendency and realizing larger 
profits. If he is obliged to drop his price 
to meet competition let it be done quickly, 
and to all customers alike. Do not fear 
your competitors, but if there is money to 
be lost lose it in a week, rather than in ten 
weeks. Prompt action on your part will 
show that you intend to meet any price 
that is necessary to hold your trade, and 
it may be that one lesson of this kind will 
be all that will be required. I should ad- 
vise a close and continous scrutiny of the 
tendency of the market and a revision of 
prices of goods in stock to conform to 


such changes, 


Exports. 


PER BARK STORKEN, JUNE 5, 1891, FOR PORT 
NATAL, SOUTH AFRICA. 


By Corner Bros. & Co.—18 dozen Tools, 16 
cases Agricultural Implements. 

By Arkell & Douglas.—23 cases Plows, 100 
reels Wire, °6 cases Plows, 6 Plows, 1 Churn, 
1 Washing Machine, 56 Plows, 6 Sbellers, 760 
pounds Sash Weights, 14 cases Plows, 12 
Saws,4 dozen Axes, 344 dozen Brushes, 1 
Churn, 2 Freezers, 8 dozen Fruit Jars, 17 
cases Hardware, 11 cases Fruit Jars. 


FOR DELAGOA BAY. 

By Arkell & Douglas.—565 pounds Rope, 50 
dozen Axes, 16 Plows, 6 dozen Sad Irons, 63 
pounds Cord, 8 cases Weights, 12 dozen Bar- 
rows. 

PER SHIP FALLS OF FOYERS, JUNE 6, 1891, 

FOR MELBOURNE, AUSTRALIA. 


° 
By W. H. Quinn.—585 pounds Fly Traps. 


By W. & B. Douglas.—4 packages Pumps. 

Ry Peck, Stow & Wilcox Company.—26 boxes 
Tinners’ Tools. 

By James McEwan Company.—11 cases Hard- 
ware, 

By Sherman & Lyon.—3 cases Hardware. 

By Bradley & Hubbard Mfg. Company.—3 
packages Lamp Goods. 

By Henry Disston & Sons.—6 cases Hard- 
ware. 

By Manhattan Brass Company.—6 cases 
Brass Goods, 5 cases Hardware, | case Brass 


Goods. 

By Simpson, Hall, Miller & Co.—15 casks 
Britannia Ware. 

By Edward Miller & Co.—40 packages Lamp 
Goods. 

By Meriden Britannic Company.—20 pack- 
ages Plated Ware, 13 packages Plated Ware. 

By the F. B. Wheeler Company.—l case 


Locks. 

By Russell & Erwin Mfg. Company.--9 cases 
Hardware. 

By 8. F. Avery & Sons.—1200 pounds Corn 
Planters, 12,990 pounds Cultivators. 

By R. W. Forbes & Son.—4 packages Hard- 
ware, 4 dozen Bush Hooks, 112 pounds Oil 
Stone. 

By W. K. Freeman.—2_ boxes Iron Rakes, 
5 boxes Forks, 14 cases Hardware. 

By Walter A. Wood Mowing and Reaping 
Machine Company —200 Harvesters and 
Binders, 60 Mowers, 10 Hay Rakes, 4 Mow- 
ers, 2 Reaping Attachments, 12 Harvesters 
and Binders, 3 Hay Rakes. 

By A. Field & Co.—9 cases Bolts. 

Bu 8. Hoffnung & Co.—2 dozen Hay Forks, 17 
ross Pencils, 1¢ dozen Sweepers, 42 gross 
ruit Jars, 21 dozen Tinware, 54 dozen Broil- 

ers, 2 dozen, Hardware, 4 Air Guns, 1 — 
Traps, 8 Locks, 4 dozen Lamp Goods, 84 dozen 
Traps, 2 dozen Tinware. 

By Rk. H. Dana & Co.—10 dozen Forks, 68 
dozen Hardware, 32 dozen Axes, 8 dozen 
Hammers, 2 cases Bolts. 1 dozen Hay Knives 
7 dozen Picture Cord, 12 cases Hardware, 101 
dozen Axes, 10 dozen Spades, 30 dozen 
Snaths, 3 dozen Locks, 80 dozen Forks, 4 
dozen Casters, 2 dozen Banks, 10 kegs Nails, 
12 dozen Hoes, 2 cases Cartridge Shells, 8 
dozen Lamps. 

By W. H. Crossman & Bro,—22,400 pounds 
Barb Wire, 25 Scales, 2 dozen Miter Boxes, 
12 dozen Toy Banks, 244 Oil Stoves, 6 dozen 
Plated Ware, 6 dozen Spades, 3 dozen Banks, 
11 packages Lamp Goods, 30 dozen Hard- 
ware, 6 rolls Wire Cloth, 4 cases | ardware, 
1 dozen Seales, 14 cases Hardware, 3 dozen 
Squares, 964 pounds Bolts, 7 cases Agricult- 
ural Implements, 8 Drills, 7 dozen Wrenches. 

Bu H. W. Peabody & Co.—10,550 feet Wire 
Cloth, 32 packages Hardware, 6 dozen Sift- 
ers, 2 gross Egg Beaters, 6 dozen Forks, &c., 
24 cases Hose Reels, 6 cases Bolts, 6 bundles 
Rakes, 

By Australasian-American Shipping Com- 

ny.—1 case Axes, 5 cases Forks, 1 case 
Reaper parts, 2 cases Forks, 9 cases Axles, 
110 boxes Axes, 100 boxes Nails. 

By Arkell & Douglas.—926 reels Barb Wire, 6 
dozen Dies, 3 cases Butts, 400 pounds Nails, 20 
Pumps, 120 dozen Wire, 18 dozen Hardware, 
7 dozen Wringers, 22 dozen Lawn Mowers, 2 
cases Bolts, 6 dozen Rakes, 2 cases Sandpaper, 
lL dozen Bench Screws, 500 feet Hose, 84 dozen 
Hardware, 7 dozen Meat Choppers, 68 gross 
Wire Goods, 18 gross Fruit Jars, 20 Guns, 
70,000 Cartridges, 2 gross Glue, 7 sets Axles, 
9800 Bolts, 20 cases Hardware, 1 case Nails, 
16 dozen Hog eee, 54 Churns, | gross Fly 
Traps, 16 gross Wire Goods, 90 dozen Ham- 
mers, 24 dozen Hay Forks, 8 dozen Hay 
Rakes, 48 Pumps, 3 dozen Hoes, 64 dozen 
Tools, 28 cases Hardware, 1153 dozen Axes, 
30 dozen Lampware. 

By V. Pasanta.-1 box Sprinklers, 3 cases 
Horse Nails, 12 Churns, 5 dozen Axes, 13 
dozen Locks, 13 dozen Traps, 12 dozen 
Hatchets, 1 dozen Rakes, 19 Hay Forks, &c., 
6 dozen Egg Beaters, 2 dozen Mallets, 2 dozen 
Saws. 
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By A. Field & Co.—6 dozen Brushes, 24 dozen 
Axle Grease, 314 dozen Tools. 

PER SHIP GALGATE, JUNE 9, 1891, FOR MEL- 

BOURNE, AUSTRALIA. 

By Edward Miller & Co.—53 packages Lamp 
Goods. 

By Winchester Repeating Arms Co.—6 Rifles, 
44,000 Cari ridges, 31,000 Cartridge Shells. 

By Woodhouse & Stortz.—29 cases Agricult- 
ural Implements, 236 pounds Hardware. 

By Ff. Bb. Wheeler Company.—6 cases and 1 
package Hardware. 

By Crane & McMahon.—%3 crates Refriger- 
ators, 2 boxes Hardware. 

a McLean Bros, d& Rigg.—2 cases Hay 

orks, 12 packages Road Scrapers. 63 dozen 
Drills, 14,000 shot Cartridges, 2 dozen Washer 
Cutters, &c.,2 lawn Mowers, 50 Refriger- 
ators, 10 Hay Rakes, 7 gross Coat and Hat 
Hooks, oa Fruit Jars, 55 dozen Axes, 4 

ross Rat lraps,}¢ dozen Axes, 560 pounds 

" hets'ones, 7 dozen Door Fasteners, 1 Iron 
Vise, 84 dozen Tacks, 17 dozen Twine Boxes, 
&c., 602 packages Harvesting Machinery. 

By Strong & Trowbridge. —160 pounds Stone, 
206 pounds Nails, 10 dozen Hatchets, 40 
pounds Hardware, 2 dozen Lampware, 9 
dozen Door — , 17 Pumps, 269 pounds 
Nails, 1 case Hardware. 

By A. Field & Co.—6 dozen Curry Combs, 3 
dozen Brushes. 

By Coombs, Crosby & Eddy.—6 dozen Axes, 
10 gross Pencils, 

By Strong & Trou bridge.—117 dozen Axes, 
dozen Hardware, 98 dozen Lamp Ware, 30 
a Rolts and Nuts, 5800 Bolts, 8 dozen 

oes, }¢ dozen Mangles,8 dozen Hardware, 
4 dozen Broilers, 2dozen Braces, 3 dozen Hay 
Knives, 6 dozen Han.mers, 2 dozen Hard- 
ware, 5 dozen Draw Knives. 

By W. H. Crossman & Bro.—9 dozen Bench 
Screws. 3dozen Revolvers, 4 dozen Vises, 6 
dozen Shears, 112 pounds Stone, 24 cases 
Hardware, 6 dozen Gas Stoves, 16,000 Loaded 
Shells, 10,000 Paper Shells, 30,00 Primers, 4 
packages Pump Parts, 108 dozen Hardware, 
400 pounds Nails, 1 case Hardware, 2 cases 
Hardware, 2 dozen Carpet Sweepers, 2 pack- 
ages Plated Ware, 3 dozen Wrivgers, 6 dozen 
Bush Hooks, 32 dozen Axes, 1 gross Ficture 
Cord, 54 dozen Traps, 414 dozen Stencils, 7 
cases and 1 box Hardware, 244 dozen Miter 
Boxes, 10 Refrigerators, 6 dozen Churns, 12 
dozen Traps, 4 dozen Carpet Sweepers, 4 
cases Hardware, 13 eases and 7 casks Pump 
Parts, 1500 Washers, 24 Refrigerators. 

By H W. teabody & Co.—s8000 Cartridges, 2 
dozen Scythes, 3 cases Tools, 1 case hard- 
ware, 1 case Hardware, 39 packages Lawn 
Mowers, 3 cases Hardware, 4 cases Wringers, 
5 cases Forks, 4 packages Hardware, 1 case 
Lamp Ware, 655 pounds Bolts, 8 dozen Hoes, 
1 case Tools, 10 dozen Snaths, 1 case Mouse 
Traps, 15 packages Farming Implements, 84 
on eee, 1 a F rz! 4 cases ae 

. 2 packages Emer ) 
Prog ong Twine. . ee 
m. £. Feck.—1400 pounds Nails, 1 case 
Werdeues. 36 dozen sake. 

By R. W. Forbes ad Son.—6 packages Hard- 
ware, 11,000 Shells, 6 cases Carriage Bolts, 3 
cases Axles, 15 packages (arriage Hardware6 
10 dozen Hammers, 6 packages Hardware, 6 
dozen Hammers, 10 packages Lamp Ware, 3 
cases Wire Goods, 3 dozen Carpet Sweepers, 
3 dozen Wringers, 10 packages Hardware. 

By R. W. Cameron & Co.—8 cases and 8 
packages Garden Hose, 14 crates Stoves. 


Paints and Colors. 


It should be understood that the prices 
quoted in this column are strictly those cur- 
rent in the wholesale market, and that 
higher prices are paid for retail lots. The 
quality of goods frequently necessitates a con- 
siderable range of prices. 

The general movement in Paints and 
Colors has been of routine character, and 
aside from more or less modification of 
prices of some lines of Oil Colors and 
Mixed Paints, prompted by the second re 
reduction in cost of Linseed Oil, values 
remain stationary. In some quarters dis- 
appointment with the volume of business 
is expressed, and there is also some com- 
plaint as to collections, Asa rule, how- 
ever, it is stated that the gen ral distribu- 
tion compares favorably with the average 
for the sexson, and that geveral results are 
all that could reasonably be expected in 
view of the cundition of affairs in other 
branches of trade. 

White Iead.—Corroders have made no 
change in their prices. Some manufactur- 
ers of Mixed Lead, it is asserted, have 
shaded their former rates, owing to the 



























































line has been a reduction in the price of 
Linseed Oil, particulars of which are given 
below. Outside of this the changes in 
values have been slight and the general 
market is in practically the same position 
that it was a week ago. 
spiritless, yet the distribution of the lead- 
ing varieties of Oils appears to be in line 
with what is usual at this period of the 
year and only « few instances of any con- 
ditions calculated to cause buyers to devi- 
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cheaper cost of Oil, but it does not appear 
that that movement has increased the sale 
of the goods sufficiently to annoy corrod- 
ers, As to the movement of supplies 
nothirg new is noted, and the general de- 
mand is similar in nearly all respects to 
what is usually experienced at this season. 


Zincs —The strike at the New Jersey 


Zinc Works has reduced the available 
supply of American oxide to some extent, 
and deliveries on back orders are not 
wholly satisfactory. The entire current 
product is being absorbed, and new orders, 
while pot numerous, are taken with some 
reserve. No changes in prices are made, 
despite the strong position. 
preparations are making for a larger out- 
put. The production of one prominent 
manufacturer will be increased 50 4% in a 


Instead, 


hort time. 
Colors.—In the general line of dry 


Colors business has been of routine char- 
acter, and the distribut’on, to all accounts, 
continues quite as full as usual at = 
season. In some few irstances slight con- 

cessions are learned of as being made where 
particularly attractive orders are involved, 
but, as a whole, values remain very steady, 
and there is nothing in present conditions 
indicative of any radical movement iv 
the immediate future. Prices for Oil 
Colors are somewhat unsettled, consequent 
upon the reduction in cost of Oil, but 
manufacturers will soon have their figures 
adjusted to the new conditions, and the 
probabilities are that the market will soon 
be marked by the customary steadiness. 


























Oils and Turpentine. 


The most important movement in this 


Business is 


ate in the slightest degree from a conser- 
vative policy. 

Linseed Uil.—City crushers have re- 
duced their prices to 49¢ per gallon 
for Oil made from American seed and 
58¢ for Calcutta seed product. The 
National Oil Company have marked their 
price down to 47¢ for deliveries in 
New York avd vicinity and outside 
crushers have, as a matter of course, fol- 
lowed suit. For that matter, it is inti- 
mated that large buyers can secure outside 
brands at less than 47¢. The decline 
is attributed to a fall in the price 
of domestic flaxseed, which is now 
about 5¢ per bushel lower than it 
was two weeks ago, but evidence is 
not wanting that sharp competition be- 
tween Western crushers has had as much 
influence as the reduction in cost of raw 
material, and the surface indications are 
that the contest will continue until inde- 
pendent crushers are brought to terms by 
the combine or prove their ability to suc- 
cessfully combat with the latter. Lins+ ed 
Oil at present prices will doubtless regain 
ground captured by manufacturers of sub- 
stitutes and adulterants when the cost of 
the pure seed product was 8¢ @ 10¢ ® 
gallon bigher than it is at present, but the 
demand has, as yet, improved to a moder- 
ate extent only. 

Cotton-Seed Oils.—While not of more 
than fair volume, business in refined Cot- 
ton-Seed Oils has been somewhat larger 
the past week, and the market is looking 
steadier at a slightly lower level of prices 
Exporters have taken about 1500 barrels 
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stock at 83¢ @ 334¢. Crude product is 
having very slow movement at present, 
and the moderate trade passing is chiefly 
at prices on the basis of 31¢ @ 82¢ for 
prime quality. 

Lard Oil.—City brands have been sell- 
ing at prices within the range of 51¢ @ 
53¢ and Western at 50¢ @ 51¢, values 
moving somewbat irregularly in response 
to the fluctuation in cost of raw material. 
The market is barely steady at this 
writing. 

Menhaden Oil.—The crude Oil manu- 
facturers’ combine have marked their 
prices up to the basis of 27¢ ®@ gallon for 
prime light stock, claiming that the fish- 
ing thus far has been moderate and 
that the chances are against a sur- 
plus production of Oil. Buyers hold 
aloof, however, and no _ business of 
importance is under tseaty. Manufact- 
urers are sellers of Prassed and Bleached 
product at old prices. 

Miscelianeous.— There has been no 
change ip the market for Sperm or Whale 
Oils. Olive Oil is quite firm, and the 
balance of the list steady but quiet. 


Spirits Turpentine.—Prices have re- 
mained statiouary throughout the week. 
Reports from the Southern centers noted a 
very firm feeling there, but tbat fact has 
been offset in a great measure by the 
sluggish condition of the local market. 
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OPERATING MACHINERY OF BROWN HOISTING AND CONVEYING MACHINE AT THE STEEL 
WORKS OF JONES & LAUGHLINS (LTD.) 
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Success Can Opener. 


Peck, Stow & Wilcox Company, South- 
ington, Conn., and 27 Chambers street, 
New York, are introducing a can opener, as 
illustrated herewith. The plate, which is 
placed at the center of the can cover, is 
provided on the lower side with three 
sharp prongs, which hold it rigidly in 
place. The bar is then revolved with the 


nozzles, as shown in the cut, accompany 
each pump, providing for various sprays 
and streams for different purposes. The 
air valve and hinge are of copper. The 
perforated bottom is designed to prevent 
all substances from getting into the pump 
that would obstruct the valves. It is 
stated that the pump combines all the 
features necessary for an efficient force 
pump, which is referred toas a very essen- 





Success Can Opener. 


other hand. The adjustment of the knife 
allows of a hole being cut from 2} to 54 
inches in diameter. The handle is large 
enough to allow the operator to secure a 
firm and easy grip upon it. The can 
opener is referred to by the manufacturers 
as simple, safe, sure and strong; excellent, 
expeditious, pointed and positive. 
ce 


New Improved Force Sprinkler and 
Pump. 


Fernando B. Smith, Canton, Ohio, is 
offering the trade an improved force 














tial feature to be considered. The manu- 
facturers claim that the pump throwsa 
strong stream 60 feet or more. It is 
recommended for washing windows or 
carriages, extinguishing fires, showering 
lawns, gardens and greenhouses ; sprink- 
ling flowers, vines and plants, and for 
throwing liquid solutions to destroy nox- 
ious insects and bugs. 


I 


Glauber Improved Stop and Waste 
Cock. 





Glauber Brass Mfg. Company, Cleve- 
land, Ohio, are offering to the trade a 
stop and waste cock, as illustrated here- 
with. The plug and check A are cast in 
one piece, entirely of brass, to overcome 


Hayes Double-Acting Force Pump. 


The Hayes Pump and Planter Company, 
Galva, Ill., are offering the trade a double- 
acting force pump, as illustrated herewith. 





Hayes Double-Acting Force Pump. 


It is described as having the cylinders 
placed at the bottom of the pump rod, 
which are moved alterrately, and are al- 
ways submerged. A turned plunger with 
water rings is used. The valve seat is 
brass with a leather face, and the bottoms 
of the cylinders are protected by wire 
screens. It is claimed that the cylinders 





Glauber Improved Stop and Waste Cock. 


the rusting, breaking or twisting off, as is 


apt to occur with an iron check or pin | 
New Improved Force Sprinkler and Pump. | Check. These cocks are guaranteed by the | 


manufacturers not ¢o leak, and are tested 


sprinkler and pump, as illustrated here-| at 200 pounds water pressure. They are 


with. This is a lacquered metal pump, 
with wooden rod, and is designed to be 


described as made of the very best mate- 
rial, new hard brass, and the handles of 


set in a bucket or tub of water. Four, the cocks are interchangeable. 


never lose their priming and that they 
give a constant and steady flow of water. 
In this pump, as usually constructed, two 
cylinders are used, but a single-cylinder 
pump, and a triple-cylinder pump are also 
made, the latter being for horse or steam 
power. The triple-cylinder pump is made 
in 8, 34 and 4 inch cylinders. 
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Loyal Fence Wire Lock. 





Wire Fence Supply Company, Indianap- 
olis, Ind., are offering the trade a fence 
wire lock, as illustrated herewith. The 
manufacturers claim that it is a perfect 
wire stretcher, a practical wire tightener, 
a simple tension adjuster and a wire lock 
operated by a common wrench, They 
also claim that by its use only one half of 
the usual quantity of fence posts are re- 


quired; that the cost of fencing is re- 
duced, and that every farmer can build 


es 


‘} 
| " 





Fig. 1.—Loyal Fence Wire Lock 


his own patent fence. Fig. 2? shows the 
manner in which the Loyal locks are used. 
The corner posts are first set and braced. 


ing windows. 
fire escape. 


It may also be used as a} for this device. The balcony, in connec- 
It will be seen that it affords|tion with a rope, is an admirable fire 


a very safe platform for a workman, hav- | escape, as it can be taken to the wind ward 
ing guard rails on the sides and in front | side of a building in case the permanent 


which prevent him from falling. The 
main feature of this balcony is shown in 


ER 





Fig. 1.—Skidmore’s Adjustable Window 
Balcony. 


The next post is set half way between the| Fig. 2. There are two adjustable brack- 


ends of the stretch. 


ends of each strand of wire. The wires 
are stapled loosely to the middle post and 
are stretched by winding up the lock with 
& wagon or screw wrench, when, it is 
stated, the tension of the wire will hold 
the luck in place. Slats or wood stays are 
tied to the wires at suitable distances. 
The point is made that the lock will hold 


If the stretch is over|ets like this, 
40 rods a Loyal lock is placed at both|of the window 


one for the left side 

frame and one for 
the right side. One end of the hori- 
zontal arm is bent at right angles and 
enters the window frame through a brass 


‘plate, thus reaching behind the masonry 


or iron work and insuring a safe bold. 
The lower arm, which serves as a brace, 
slides along the horizontal arm and is se- 
cured by a set screw; it is adjustable to 





Fig. 2.—Using the Loyal Fence Wire Lock. 


any make of wire, and that in the fall the 
wires can be slackened and in summer 
tightened from one corner in a very short 
time. 


The Skidmore Adjustable Window 
Balcony. 





The multiplication of high buildings in 
large cities has created a demand for 
special appliances to be used in connec- 
tion with them. Among these are safe- 
guards for janitors and window cleaners 
who are obliged to risk their lives in en- 
deavoring to reach the exteriors of win- 
dows. Skidmore’s Patent Adjustable Win- 
dow Balcony is a device invented to mect 
this Sosand and it has been received 
with much favor in Chicago. Fig. 1 
shows this balcony in use by a man wash- 


any form of molding or depth of frame, 
and has a foot which rests against the 
wood work about 8 inches below the 
hooked arm. A brass sleeve is fitted on 
the end of each bracket, and a piece of 
gas pipe extends through both sleeves, 
being secured by a set screw at any width. 
The platform is made of wood, supported 
by two hinged straps of wrought iron. 
In one end of each strap is an eye or hole 
to pass over the heads of screws in the 
window sill, while the other ends are bent 
to hook over the horizontal rod. The 
only fittings to be permanently attached 
to a window for the use of this balcony 
are the small brass plates on each side of 
the frame and the twa screws on the sill. 
The balcony itself is portable, and is car- 
ried from window to window. The Rook- 
ery Building, in Chicago, 11 stories high, 
with 1080 windows, has every one fitted 





Fig. 2.—Adjustable Brackets for 
Balcony. 


Window 


fire escape is surrounded with flames and 
smoke. The sole owners and manufact- 
urers of the Skidmore balcony are the Orr 
& Lockett Hardware Company, 184 and 
186 Clark street, Chicago. 








Empire Fly Escape Screen. 





Morley Brothers, Saginaw, Mich., are 
offering the trade a fly escape screen, as 
illustrated herewith. This is an adjusta- 
ble spring screen with semicircles cut in 
the upper part of the frame, the openings 
being but partially covered with the screen 
wire. In placing the screen in the win- 


dow the openings are put toward the out- 
side, as shown in the cross-section view; 
the flies will gain their freedom by pass- 
ing through the openings into the open 
The screen is made on the principle 


air. 





Empire Fly Escape Screen. 


of the fly trap, being different from the 
ordinary screen, which acts as a cage, with 
no way to allow the fly to escape from the 
room. The manufacturers claim that these 
screens will clear any room, butcher shop 
or store free from flies in a few hours. The 
screens are made in three sizes. 


Te —— 


Alligator Ice-Cracking Machine. 

P. P. W. Spence, 37 College place, 
New York, is introducing an ice cracker, 
as illustrated herewith. This consists of 
a none underneath which are two cast- 
iron plates covered with teeth, the plates 
being set at angles to each other, open at 
the bottom. Two perforated sheet-steel 
plates extend from opposite sidgs of the 
top of the hopper to nearly the bottom of 
the teeth, the perforated plates being par- 
allel with the teeth plates. Pushing down 
the lever handle presses the teeth to- 
gether and crushes the ice. One of the 
teeth plates is adjustable, by which the 
size of ice leaving the machine may be 
regulated. The use of the perforated 
plates is to provide smooth surfaces for the 
ice to slide down into the machine as far 
as its size will permit, when the teeth 
coming through the perforations crack it 
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until small epough to pass into a receptacle Chair Hammock 
below. The machine cracks ice rapidly, ainaibes ; 
easily, fav. economically and uni-| White & Ballard, Washington Court 
formly ; and being adjustable, large or| House, Ohio, are introducing a chair ham- 


small lumps cap be had. All the working | mock, as illustrated herewith. The ham- 
parts’ which the ice comes in contact with | mock frame is made of white ash, nicely 


Hii 
Hin 


wh 7 j 





Alligator Ice-Cracking Machine. 


are galvanized to prevent rusting. Three) varnished; the netting and ropes are of 
sizes of machines are made ; the smaller | white cotton, making an attractive con- 
size is mounted on a cast table with legs ;/ trast. The chair may be adjusted to any 
the largest size is operated by either hand | desired position at will by raising or low- 





Chair Hammock. 


or power. The movement of the cracker | ering the wooden block on the rear rope 
is powerful, the parts strong and inter-|for the back, or by wrapping the ropes 
changeable, and each machine is war- | over either corner to raise the front. The 
ranted for one year. foot rest is raised or lowered by the 


wooden blocks, making out of it a foot or 
book rest, and the hammock may be turned 
to face any desired point at will by the 
occupant. It is also recommended for the 
use of children, being large and strong 
enough to accommodate several at a time. 
It is light, weighing but 7 pounds; airy 
and cool. It can be put up in any suita- 
ble place by means of a screw hammock 
hook, and can be hung out of the way in 
an instant with the ropes folded under- 
neath. When taken down it drops into 
position of its own accord. The manu- 
facturers state that to try one is to buy 
one. 





The Haggerty Furnace. 





The accompgnying illustration shows 
the Haggerty F@rnace, being introduced to 
the trade by the Nason Mfg. Company, 7i 
Beekman street, New York. The furnace 
was designed to prevent the pot from up- 
setting and spilling the metal, a difficulty 
that has been a source of complaint with 
the old style of furnace. The Haggerty 





The Haggerty Furnace. 


Furnace, as shown in the illustration, is 
provided with slides which engage with 
lugs cast on the pot. As the charcoal 
burns the pot follows down and rests on 
stops on the slides, which keep it sus- 
pended 2 inches above the grate. We 
understand that the furnace has given a 
great deal of satisfaction whenever used 
and is now employed by some of the 
largest plumbing firms in New York. 


I 


The National Tube Works Company of 
McKeesport, Pa., have notified the Hos- 
pital Committee of that city that they will 
donate $5000 toward the erection of a 
hospital, on condition that the committee 
raise $45,000. W. Dewees Wood Com- 
pany of McKeesport, Pa., have also signi- 
fied their intention of contributing liber- 
ally to the project. 








All tin plate entered for immediate 
transportation to other points will be 
dutiable at the old rate of 1 cent per 
pound ad valorem instead of 2,7; cents per 
pound whether arriving at the place of 
destination before or after July 1, pro- 
vided the same be entered at the port of 
original entry before that date. 





The National Master Mechanics’ Conven- 
tion was brought to a close at Cape May 
on the 18th inst. The officers elected 
were: President, John McKenzie, Cleve- 
Jand, Ohio; treasurer, O. Stewart, Charles- 
town, Mass.; secretary, August St. Clair, 
New York. 
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CURRENT HARDWARE PRICES. 
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¥ id the market at large. They are nut given as manufacturers, 
fay No'e.—The quotations given below the Current Hardware Prices which prevall ip than the manufacturers name, it is nm 
’ mani urers not be +f a ble for them, In cases where goods are quoted at lower 
oe stated cat manufacturers thou are selling at the quoted, but simply that the goods are being sold, perhaps by the manufacturers, perhaps by the jobbers 
aD und at the figures named. 
< 
oI Brotlers— 
Double Cut, Ct. V Mfg. Co ...80&10% Belting, Rubber— relie 
lea Adjusters, Blind. Double Cut, Hartwell's, ¥ aro.....,.46.28 Standard... -aagsroq@ronss | Henist Self} inch,..... 9, 10, Oxia 
Double Cut, Douglass’ ............+ 0% | Standard................ ...60&10&10@70% | _ Basti 94.50 5.50 6.50 
Domestic............ doz $3.00, Double Cut, —— 60@60&10% | Extra. aT 50a&l New Haven je scocece occccccccccccccscs 00:06 
Excelsior......# doz gintoo eee es 50&1 foien tue RY Ras. 6 60% | Wire Goods Co... ........c0cce. see OORL08 
Washburn’s Self-Locking.....20@20&105 | _ N.Y.B.&P.Co.. Diamon d:: - 508 
i, Swit & Go eeeccceee . @ N. Y.B.&P.Co., Para...... “408 Buckets. Well. 
as # Ammunitien.— Frenc’ poe os eeeeee 10% ‘” 
i Dough ns Adjustabic: # dos $48. ...408108 Bench Stepe—see Stops, Bench. Galvanized— 
y Gicks & Goldmark'’s and Union Metallic | Stearns’ ...<-cs--s.cce-scsseeses. + 908108 | . Benders, 'sTightnine Fire Per ces. 155 | Hill’s.s..;-¥ dos, 19 at, 94.96; 14 
FL. Waterproof, 1 1-10’s. -85@37¢ Univeraa! Expansive, each 85. - 20% Detroit Perfected Tire pose neces Horwigns Fiat iron fone eee 
EB. Trimmed 1-10%s-. “a7@ooe WOE soon: gett SOMRERLOS Biten Helwig’s Wired Top..........¥ dow $4.00 
Grnd. Edge. Fire, 1- neinnat: justable....... 000 ROK ager, Gim! Bit Stock, Drills, &c., 
. Fasoe | Cincinnad Standard...” ses ‘$eaiog | “S9S6; Gtnlet, Be? I Bings—see Rings, Bull. 
me ‘- L Ship Gaara brew 10854 | Bit Holders—see Holders. Batchers’ Cleavers—See Cleavers 
4 B. Genuine imported. ....6.0........45¢ Watrous’.......... onl ida tegisaianss Blind Adjusters—See Adjusters, Butchers’, 
a5 apipovononsenesnmennniel Ger PB ne osecccce-cocscece 
: Eley’s D W: Prey oan ie Snell’s Ship Auger Patt'a Ose *. Blind kasteners- See Fasteners, Butte— 
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f Gurtreign ‘ Awl Haftse—See ay Awl Blind Staples—See Staples, Blind. 
i i Fixe Saneridsee----- <| Awls, Brad Sets, do— Blocks— 
, Z Gent. Fire, Pistol aad ite % | Awis, Sewt ‘ing, Common # gr $1.70, 35% Ordinary Tackle, list May 20, 1889.. 
a t Fire, Military and Sporting | | | Avis, Sho gr $2.45, 10% T0@70855 Cast Iron— 
a) % | Awls. Pat. Peg.. i Siese 10% | Cleveland Block Tate Ben... ---50% | wast Joint, Narrow...... «6081 
b Blank Cartridges, except 22 and 82cal., | AWls, Shouldered Brad. 2,709 er Laeee 85% ee eae TOM.......+++++-50% | Past Joint, Broad.....-......+-.50&1 
Ps additional 10 $ on above discounts. Awis, Handled Brad ..§7.50 ¥ gr. 40% Sure Grip BOTS BIOGKS. .. 0+. BOF | 2 cose S0IRt...,..00000.00c00eereees 
fis Senet Soreradons. Scat. 01.55 eee | Awis, Bandies Scratch ar. $7 35&10% rds, Loose Joint, t, Japanned. sroeoescee 
prank Cartridges, $8 cal. antiatad 2% | Awls, Socket Scratch. # dos, $1.50.25@30% | Wood Lined “ Crystal”. 50% | Loose Join with Acorns 
ie e “ee tao, Bean Batete. pons Awl and Tool Sets—See Sets, Awl oes, seteeee “an Barliament Batts. .70&10 
Sem B. B. Caps, Con. Ball, Swad., $2.00.....25 | and Tool. Paper Lined Zine... “65% | Loose Pin, Acorns...” @70s 
; is Pri Plain, Beveled. - nigeteeeeeees sssececeeeeeeesD5® | Loose Pin, Acorns, otgennee Pe 
is Berdan BBetsisaiin sis jag | FisAt quailty. dest brands.t7.06 @ 87.60 “Hip cccce S “Walt 
| » L. Caps (for a. First qual., other brands § is. i @ Belte— Machine, do. Ww At Steel— 
All other Primers, $1.20..........+...++.28 | Second quality. . 6.00 6.8 | Goes Sen peer ig ae ~ ose 10gog | East Joint, Narrow...........++++ 
a Shelis— Axle Girease—See Grease, Axle. Genuine Eagle, list Oct... ’ "4... -To&10@s0% pane See oe Pe : _ . 
First quality 4, 8 10 and 12 gauge Axles— Phila. pew a list Oct. 7,’84. 10% | Loose Jotut, Broad... “| tomo 
= Re. i. 2000045) | B.B&W..old list......... xenabnel Back Fiaps, “ 
ee: 2 ont © Ves a oe fist Jan: i, iid6;22 07s Inside Blin eee ee 
| @£é .§§ | THe sscokinutieiinnasss naaal TEE, BOER Tncoccastncesie 4735 (3% cash T3&l0@ 75410855 Inside Blind, Light............... 
i Prise, sons ect sancdiieheissestaaeD | Mos. 10 00 OB ......00.00° Oe Slepien satin 1BOO. ooo ws svesrsse | LOOSE PIM. .....s0ssrerseseeneeees 
Star, Club, Rival and Clirseg brats, Concord Axles, loose collar........ 6¢ sida 76&10@75&1085¢ | Bronsed Wrought Butts. ..............60% 
* Seibold’ neord Axles, solid collar........66@7¢ | cast iron uare, &0..70@70&1 
Brass Shot Beatie tet mnnit:*-*°" ‘donee | Notional Tuvala Self-Oiling. cing | Cast Lron Shutter Bolts.’,.-. 70708108 | Cul pers—See Compasses. 
Brass Shot Shells, Club, Rival, Climax.. Cast Lron Chain ain (Sargent’s list)... a 
658.2% | Holders.—See Holders, Bag. Ives’ Patent Door coccccccccccssccOOS Calks, Toe— 
; Shells Loaded— Sateen Seti se eceneseeeeed TORIOS Gautier, One Prong. Blunt. or --+51g@ee 
oco—- @  - @&=©§=©=—6U] Wrought Square................ 7 *s, , Blunt ..... 
Standard List, July 19, 1800. .40R1ORI0$ | spring Balances ........0..0+-- 0+... 4og | Writ Shutter, ail tron, Sianigy’s ..coe10x | Burve's, Two Prong, Blunt. Nee 
= B-M.CAW. RA EE i up... 68¢) | Chatition, # dos. OO 086 Leenet | Wrt Shutter, telist........ e0ei0g | BUEKe’s, One Prove, Sharp:...../.0407 
is 0 aosw RAB ES “ 3 Chatillon ‘Straight | Balances. shake intl Were gene ae ~ foe Sentee Can Openers—See Openers, Can. 
U.M.C.& W.R.A— CS chanel aapudiaeaa ee COB .00. 00 ush. a 
tr UMCAW-E yoy a = ek S ie wrt BE-Fiush Boma oes 55K] Cardea-— List January 28, 1891. 
ae enn g ° AW: R.A ~ B., 9810., 1.50] = Stove 608 Watson's Cotton, Wool, Horse and 
; .R. A.—P, E., 8...... a ene Rail 2 re ee eoecensaae PHO... eseereeeeee-sreee Ceereeee oeeee 
OSew AS ee cies ve osenvene AB SHG | PLOWS. oes csevenseseneee vos ses een BORK 
Biey’s BE. ilu mt teense 2 0000 BLIB o neha aaaaneaaaaaa #9 |k RB. & W. PIOW.....ss.sssssesses+25% | Carpet Stretchors—See Stretchers 
Gley’s P. E., 11@20...........ccccseee. 2:80 asins, Wash— A Carpet. 
tree eeeeeeeeees Standard Fiberware, No, 110% inch, $2; | Commen, n, list Feb. 28, '83......... 65% 
meal ett is-tack, $2.25; 134¢-inch, $2.75; 15-inch, Fess Chewtist ret a ‘Company: 5 | C8rpet Sweepers—see Sweepers 
Eagle Anvils, # ® 10¢..........15@1585% | Beams. Scale— ponene, “lat Get." | Ge 
Tae cs Woig’-- AW@LLGE | Scale Beams, List Jan, 12, ’82...50810@ Norway, Phila. list Oct. ’84........758 | Oartridges—See Ammunition. 
Armitage’s Mouse Hole, Extra.. 121396 Chatillon’s No. 1..........scccscesees On Be Pat ti list Oct. 16, "BA....4...758 | Casters— 
et integhpetwinsianstl Chatilion’s No. 2.........csscsscsecseses BO ts Ose ere eee Oe | Bed 
igo cscs | Custer ce anenecscosccsces cos = SM el MBE ct 16,786 ae oonne.. BOK | Bint ness it Sih nea 
& Barnes Mfg. Co..... 0... Beatere— ; Bay State, list Feb, 38, Shallow Socket... \ Others.. 
Anvil Vise and Drill— Te BB. indel. list Oot 16, "ea... “808 Deep Socket Faas ecccces! 
filers Falls 18.00...... UE ie iensasineveneien # doz $1.50 Yale Casters, list May, 1884... 3081 
Gheney Anvil aiid Ving. °.-...:°""apq | Duplex Siaudard 60.0... giahte rile, a: iis\ ie 
3 val (Standard Oo.)........... OZ 
+ scan Vie, 80° i ee Duplex Extra Heavy (Standard Co. ar Payson’s Anti-friction.... ‘cogook ig 
‘ can semen - enenetinaian ¥ dos tiso "= Brccerrccccccecsecssecs Son aoe peeesees soosenaaaly 
pi Ee Pee ee Pee MESS Fe eee aimee tee wml | Goaket Trbok Casters. ccesssscccccs++=s808 
me Augers and Bite— ey He 2 tg. Co a ¥ aio fin aos. eatin Cattle Leaders—See Leaders, Cat- 
r Douglass Mfg. Co.........s.ccecseeeeee Triple (i ei R. Bfg. 60)... 6.50 pBexes, Wagon i tle. 
= Wm. &. Ives & Oo... — TIT L yp |] SBA cen ees seues ao WES @ 4.50 | p Sere Sammie oe 
> Hum ices cies S | improved Acie (ii: & a ‘Braces,— ae omens. 
4 . 
i} French Swit & Cor. H. Beecher, . % | paine, Diehl & Co.’s........ @ gro 624.00 American Bit Brace Co.: Victor Elastic..........5D pails ® D 5g 
Rockford Bit Com a Sliver & So. asveensese sreeeeesee® GOX $5.50 
Cook’s, Douglass and Fancy Chains, 
iH Book's NH Copperto.siligiitionss | Kgrgtone F-BAC. ach, No.1, 81; No April Bi 1800.60 
: had o bient Solid Head. “No. ics =. Barker’s Imp’d Plai 75&10 ors es ae 
: +4 ley le s Me. cccse - 
est OUP jessie ts Wa soe ---o408 | Common WFO gD. ...0++.+ Barker’s Imp. Nickeied... — is og, oS dbo dies a $s0 sto s%o 
oe ©. E: Jennings & Co., Aug Western, Sargen tis liat..: a r 605 toe 
pea cowl Paneat tegie ; Kentucky, “ ae ett sovesveovail 20&1 
Bite Russell J vA Sooke beokame 
oe sok, Imitation Jen } 
® Snell’s Jennings tern. 
a % seen 5 , ere 
enn 8 ra 
Se ees Pate. 
. Car Bits, P.8.& W.Co.00002...... 60& 
z i SE dnc cnundttbacbouseaall Barkers Imp. Polished... ...75&1 
s YL A een: Barker’s jmp. Nickeled.. ...65&10@70% Chalk— 
Bh er Pat. Auger Bits.............. 20% Ratchet, Po seaainaad 
; a Cinc'nnati Bell-Hangers’ Bits....80&10¢ Ratchet, Nickeled.. ecos White, case lots.. ses eeeeeeeee® OF 508 
bi sn eeeeeesse Red, Case 1Ots..........ccccseseees ¥ gr 67¢ 
- a x Bit Stock Drilis— Buffalo Ball............met, Blue, case lots Sidtiwsi escccccissce QP eee 
corse Twist Drilis ... aiso Crayons. 
i  . . £Morse Twist Drills ........ oe Nos. 25, 27 and 80..... .-50&10@60&54 
ae Peeateeasstostessonoeees Nos. 117, 118, 119..---.......4.70@7086% | Chall: Lines—See Lines, 
’ ayracuse, Sor sas tal Common bal Ames 
: qrunpase, See wood (wood lis) 0g 80854 ya$ 70 to , 81 ios 
=e iiliams’ or Holt’s, for metal.60&10&10% Feay’s Bo. to 128, 907 to 416 Framing and Firmer. 
ee: Williams’ or Holt’s, for wood.. ..40&10% New H N arose 
f } ey for wood eebsecoes +00 BOK108 me hn ke “60k aire 
re neinn Or Metal.........+.+..45810¢ Ratchet “71 1.60&5@60k --75 @ 75810 4 
Tei. Expansive Bits— arborea. na. oaneeseeahuaaiian 
a Clarke’ small, $18; large. -S8@S5A65 Spofford.......... ser sss1 +1 OOR6@QO0R105 75@75&54 
i 4 Ives’ No. 4, 8 dos $00 oon ssecaeanad "s Ratchet. ............. 106508 Bros. ccoengaenane 
oe Swan’s ei BO Wes ees — ae » Peck’s Patent..........008 | teeny IT 00R10@60810. 
e eg weanreves sees aS ae Ee owieens: cevul 
Vi seer a Se... Shelf pisin, Sargent st, ssa10gsse | L. &1.J. White... -....... 
kl f Gimilet Bite— . sinthnses On and Miscellaneous. 
“4s Globe Cone’s Patent) ......... % | Shelf, fancy, Sargent s list, 60&1 Tanged eo eeccccceses 
+e Common ..... cross $8.75@$8.25 Bellowe— #108106 | Butchers’... ........ceseeeeeSlhe 
; Diamond shaedsiiad ¥e an $1.10 10% Bla EEE ancéeneesseseen ig os | esaing » plain. orcs gigetogeneloass Spear & Jackson's. 8 
n Double Gui Shepardson’s...: ab@aai0s | Hand Reaisaias ese: right Wire Geode—See Wire. Cold Chisels, #3"... be 
a 
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Horse's Adis ita cach, § .00, 20@20&5% 
Graham Patent..... ...... 5a 
Skinner’s Patent Chucks. 
Combination Lathe Chucks... coool 
Universal Lathe Chucks............ 4 
Independent Lathe Chucks..........40% 
ck ccateeyce cases haniin eeuied 15% 


Union ~ Co., 
Victo: 





Universal....... 
Independe: 


Churns. 


Tiffin Union, eam, 5 gal. $3.25; 7 gal., 
$8.75; 10 gal..$t 25. 
Meals at, wg — 
a 
$3°00; 20 gal: $3.28” . 


ao 
R. I. Tool Co.’s “2 =. 25 


Eberhara 


Bros. 
Schulte, Lohoff &°Co.-.0.....°- 
Clips— 


se eeeeseee eee seer 


Baker Axle CHDS. ooo... . 2. e.cc cone es RES 
Cloth and Netting, Wire—See 
Wire, &c. 


a ee er 
Cecks, Brass. 
BOWES WaBicccccccccceceovccccess 50&24 


Coffee Mills—See Mills, Coffee. 
Cellars, Deg, &c. 


Medford vouer Goods Co.......... 40&10% 
Embossed, Gilt, Pope & wre . 
Leather, Pope & Steven’s list.......... 40% 

Pope & Steven’s list.. ......... 40% 
Chapman Mfg. Company.... .50&10@60 

Combs, Curry. 

Fitch’s 60&10@50&10&104 
pabber per doz $10.00. -- 20% 





Kellogg’ 








Sweet & Clark's penses Salita das anes OO 
oe KS roa105 
viders. 
& Call Co.’s 
errr 
ene Inside or Outside.. 
(Call’s Pat. inside).. 2222222225225. 2.s0g 
SII, asics om secccctdccncseccdedseneat 
& carene BO Giicvcgcereseccsecose 25&10% 
seeegCatoers end Eevigaws....f a 
Lock Cali and Dividers... 2 
Com! Dividers......... 
Ceopers’ Toolsa—See Tools, Coopers’. 
Cord— 
-_ 
White Co 





Indian Cable Laid 
Silver ee 
A ty, Whi 
A ity, Drab, 
B ty, White....... ° +000-28@30 
B ty. Drab - Bene 
C . White (only Titeeemmeis 26@27 
aren 5 ng, —— tre Braided. . White, sag 
van pring, Bx tra Brai 7 
oe Bra‘ded, White... >} 
eo india Hemp. Braided... 
Ma sachus tts, White ..... .... 


veams0nD— 
Braided, White Cot 50¢... 
eet pe Comten. ne - B0@30&54 
Brai talian Hemp, “Bhg90854 
Braided. Linen. 80¢.. . ° ; 
Tate’s Cot’n Braided White,” weane eb ore 
Wire Picture. 
Braided or Twisted............... 75&10% 
Cerkscrews—See Screws, Cork. 
Corn Knives and Cutters—See 
Enives, Corn. 
Crackers, Nut— 


Zpble & B. Mfg. CO aac os 

Blake’s Pattern........... , 104 

Turner & Seymour Mfg. Co... ........ 
Cradles— 

Girctesvanes os eee eee DORS5RIZ@WR10OR2E 
Crayons. 

White Crayons, ¥ gross .............. 
D. M. Stewart art Mfe. Co., Metal Work. - 
ea pa aap 25% 
D. M. Stewart te re OP nas Ss, 
Crew Bars—See Bars, Crow. 


Curry Combs—See Combs, Curry. 
Curtaip Pins—See Pins Curtain 


Superior fe C pa 66948 
Wrcghe Wits Cpe e's ou 








Cutters— 
Meat. 
Dixon’s B GOS, ...... 605.0. cece ees ees MORES 
N 1 2 8 + 


$14.00 $17.00 $19.00 $50.00 


Wgesrarrs Odes cevecereees s+ hOR5S 
je ee eececcccs. coe eresesees 100 150 
$15.00 $18.00 

oe Pattern # dos. aggoeneees 70@ — 


OR Reet eet eee eee ewes eeee 





Tanedaut 12 22 32 
Each $3 $2.50 $4 86 = 
Great American Meat Cutter.......... " 
aoe, béece 112 116 118 120 122 
-82.00 $2.75 $3.00 $2.50 $4.00 
Miles! Chaiicage ® ~ keonene seus 103 
$22.00 $30.00 $40.00 
Home No, ae. dos, $26.00, 55105 









iseod oenees 20&10&108 
Fenny's doa Pol. #14; ‘and, iho. oh 
Appleton’s........... 
eet 


ewer &o— 


Diggers, Post Hole, &c.— 
Samson Post Hole Digger, # doz $36. —e 


[aera Hole A don 812.504 See 
ureka ree = 
Leed's . =a yore ee a 
a an’s Post Hole Auger, 
ir $13. 14.00 
Kohler’s Little Giant....... # doz. $18.00 
Kohler’s Hercules............ # doz, 15.00 
Kohler’ New Champion..... # doz. $9.00 


ONO s ccoscccseccess oes ed 
Ryan’s Post Hole Dig agers na doz $24. *00 


Cronk’s Post Bars, # 
Gibbs Post Hole Di , # doz pisianiss 


Imperial, # doz $15. ....... cccceeeeees 


Dividers— 
See Compasses. 


Dog Collars—See Collars, Dog, &c. 
Deoor Springs—See Springs, Door. 


Drawers. 
Sy DP Gia caccccccncteccates $18&$20 


Drawing Knives—See Knives, 
Drawing. 


Drills and Drill sores 


Breast, Wilson's e ce cccesecccccosses 808 % 
breast, Millers Falls.. 
Breast, Bartholomew’s....each 50, 


Ratchet, Merrill’s.... ad 
Ratchet, Ingersoll 8............0ses0+-. 25% 
Ratchet, Parker’s. -20@20&5 
Ratchet, ooo +» -20&10% 
pe) fees Se » * Triple Action: -Zogang 
tchet, Moore’s Triple D.. .-25@30% 
Ratchet, Curtis & Curtis............... 
Whitney’s fiend am. wipes $11.00; 
Adjus Lb coescessetecsed 208104 






Wilson’s Dri Seoeks. Utedeet camenks 10% 
Automatic Boring Tools.....$1.75@$1.85 
Twist Drilis— 

BN unteg s+ cenccottscsovscedees consenes 

qeenmaee. eee wsdesdied 50&10&54 

pene a = bedecees ee 1 
bene coececccesccccemces 50&10&5% 

ME bisccnasccedscducudesee 50&10&104 


Graham’s Pat. Groove Shank Sonloasy 
Drill Bits.—See Augers and Bits, 
Drill Chucks.—See Chucks. 
Dripping Pans-See Pans, Dripping. 
Drivers, Screw. 


Douglas Mfg. ~ ies assees e+ ++ --20@20H108 
pO " eearre Cecccccecosccececess 604 
Stanley R. & L. Co.’s 
Varnished Handles.............. 658104 
Black Handles........ os esseceees COKLOS 
Sargent & Co.’s 
No. 1 Forged Blade.......... 60&10&104 
Nos. 20, 30 and 60. .... ...66%4&10&104 
WMA Ws  obvacksiseactars. te ++.70% 
peop & Cowles: 
a ustsnideenscestiond 0kide10@ 7054 


Stearns’ 





Serew-)Driver Bee oe Bie, dos. 50@75¢ 


Screw-Driver Bits, Parr’s.. 
Fray’s Hol. Hdle. Sets. No. 3. 


FD. & Co & Co.'s all Siete 
Brace Screw Drivers.. 





 Fie.00, 
BOLL 104 


fence 


Buck Bros.’ Screw-Driver Bits .... 


Exs Beaters.—See Beaters, 


Egg. 


Egg Poachers.—See Poachers, Egg. 
Biect ric Bell Sets.—See Bells, Elec- 


iieniacaiee 4 to No. 54 to 
46gr. 150 gr. 
Kegs, # B......4 5 ¢ 


egs, # B... 534¢ 
S kore, # 3.8 ‘ Bie 


fl “— 6 ¢ 6Ke 
TN Case....... 
10-® cans, less 

Bsa 10 ¢ 10 ¢ 


Enameled and Tinned 
See Ware, Hollow. 


Flour,CF 
F. FF. 


ante 


38 ¢ 
e 


Tine 
Ware— 


Escutcheon Pins—See Pins, Es- 


cutcheon. 

Escutcheons. 
Door Lock. . ea 
Se ee 

Expanded Metal, 

List No. 5. 
ae eetcavecee come 
Fencing, Painted Sheets............... 
potting. Painted Gheets. .....cccccccces oon 
ate, Galvaniggd.........cccccece 25% 

Window Guards, aa -15% 
Tree Guards, Paneled........ eeeence cos 


3 acccnern. Blind— 


Mackrell’s, # doz. ~ — Limited 20@20& 10% 


Van Sand’s Screw 


Washburn’s Old Pattern, # gr.. 
TE Anenincieatinihnessae 
Austin & Eddy No. 2008 # gr 


$15 ® gr. .60& 
Van Sand’s Old Pat., wgi8000 © or. “BO 





Security Gravity, ® gr............. ae 

Faucets.— 
thathicercamaseneiasdascccocscccida 408 
Bohren:s Pat. Rubber Ball............. 25% 
—- SO ees cetccdeucwacedd 
Peea’s Fak) Petroleum...... 2. MORES 
B. ‘cL B. Co. 

West’s Lock, Open = eches Key.. i 


Star, Metal Ptug, new List..... 
Lockport, Metal Plax, 
Metallic Key, Leather at... 


Cork Lined.............. eee s7oas@ 708104 


Burnside’s Red Cedar........... 
Burnside’s Red Cedar, bbl lots.. 
John Sommers’ 
Pettis sun Cont se: 
, Cor’ 
Diamond a Lock . 


tet eee eeteesesee 


oeeeeee 


“"eoei08 





Goodenough CedaF........ccccccscsces 50% 
Boss Metallic Key.......0.. cesses +++ -508 
Reliable Cork Lined. .....0...cc..s.0 604 
Western Pattern Cork Lined..... --.508 
“Enterprise, 

pee, doz $50. wh + --20&108 
Lane’s, # doz $3€.00............. 25&104 
Victor, # éos Spe tctascaset «+- 258108 
Fellee Plates—See Plates, Felloe. 


Fifth Wheels.— 


Derby and Cincinnati....... .......45&5% 
Brewster 


bc ccevesesccee ee eeeeeceeces OORSS 

Files— 
60&10@60& 10854 
Nicholson (X. F.) Files..............000. 25% 


wuenen® ae Files (Seconds)... ..75% 
xtra prices on certain sizes) 


G. & H. Barnett (Black Degmond 


10&5% 
Eagle..... 60&1 10@10% 
Otner makers, best brands6u&1 

Fair brands ............. 60&10&10@7 

Second 7. eetecesecece ions 

Helier’s Horse Rasps...... 50&74—e@50& 108 

——n *s Horse Ras +» -50&108 

orse Rasps, nd Se 

3688, 18 





Moss & amble.... 
Butcher... 





Fixtures. 
Grindstone— 
Sargent’s Patent... ...cccssssces «- 70K 
Reading Hardware Co...... enecee S08108 
Fog BL We OCs vevcduses seeeeceseres DOK1OS 
Flating Madhinee~ereteneen 
Fluting. 
Fisting Scissers — See Scissors, 
Fluting. 


Fodder uecezers—See eezers, 
a= e - 


Forks— 


Hay,Manure, &c.,Asso List.65£5@654101 


Hay, Manure, 
Plated, see Spoons. 


Frames— 
Saw— 


&c., Phila, List. 60@60&54 


00@ 10.00 


White Vermont........ ? \ ¥ 
Red, Polished and Waratshea doz 


Sereen, Window and Door— 


Porter’s Pat. Window and Door 
Warner’s Screen Corner Irons.. 


Frame. 
10% 


Stearns’ Frames and Corners..25@: 
40@4085% 


Rice cdccntncernce<o enead 
Freezers, Ice Cream— 


White Mountain 
Granite — Bocsces 
a 











1255 
i. ictadinineinaenantinbes encccee «+2 -8BS 
Mids cncnitatadats didiadaded cocceen OD 
Double Action Crown.....-... -.-..-.00% 
SUE. ccccdctidecadtbsccdjecedsccscstiies 60s 





Boss and Pet 
Keystone, P. D. & Co., each, $1.50.....208 


Fruit and Jelly Presses— See 
Presses, Fruit and Jelly. 

Fry Pans—See Pans, Fry. 

Funnels. 


OFT eet Le ts ey 
10! ~~ . 
20%; 5 tod = 36 
doz., t: 3 iow 12 
Furnaces, Selderina. 
Burgess No. 3 Gem, tin reservoir. ...$7.00 
Burgess No. 3 Gem, copper reservoir, 
Fuse— # 1000 ft. 
Common Hemp Fuse,for dry ground.$2.70 
Common Cotton Fuse,for dry ground 2.85 
Single Taped Fuse, for wet ground.. 3.85 
Double Taped Fuse, for very wet ar. = 


Triple Taped Fuse, Pune, {OF water weg. 5% 
Small Gueta Poreha Duss, 





Boss, # 
“io. $7: No. 2 $8: No. 8 $9 daloaos 


enaeee eee ee ress ener reees 






Ww Brown } 
Wire, P.S. & W. Co.. 
Gimlets— 


Double Cut, Douglass’ 
* Bee,” @ gr $12......... 
Glue— 
at pease. 
Sepeeeed Peseeas: 


Glue Peots—See Pots, Glue. 
Grease, Axle. 
Fraser’s ......... Keg # B 4¢, Pall ¥ B® 
Fraser’s, in boxes........-.-+++» Var 


" in bxs...¥ doz 1D 
Dixon’s Everlasting, $1.20: 2 ® $2.00 


Dixon’s rata spocai ran 10-8 — 85¢ 
Lower grades, 00 


Grindstoues— —_ an 
Small, at factory. .. nee 
Family. Cleveland Stoue Oo. hte 


Grindstone Fixtures—See Fixtures 
Grindstone. 


Hack Saws—See Saws. 


Hafts. Awl. _— 
Sew jw mg, Brose Vor.© gr, £6,50.. ood 
Pat. Sew! oleae. S0 gan “ae 
Pat. Pex. [ame ton -8 SSS 

Halters. 


Covert’s, Rope, 4¢-in. Jute......... 50&2% 


Goverv's Ady. Hope Halters“: 40835 
Covert’s A ons 
Tas 


Covert’s Hemp | aan rnd Onttie 
Covert’s Jute Horse and Cattle 


Covert’s Adj. Web Halters ........356&2 
Hammers— 
Handled Hammers— 


aydole’s, list Dec. 1,’85......- 252106 
alo Hammer Co... 








Fayette R. Plu 

Artisans’ Choice, "A E Nail. eons 
Regul r“Y.&P ,” A. E. Nait 
Horseshoe Turning Hammers . 
Other Hammers . 50 

Hartford, Nati ——— wissecee -t0R08 


Rertfora, Machi .. 505 @50R10% 
1 
tic Tack, Nos. 28, $1.25, 108 


--82 
we ehone@1iee® 
Handcaffs and Leg I o18—fce 
Police Goods, 
Handies— 
ater} No.1 Loop, # pair, es No, 
13¢; No. 6, 1 No. 2 and No, 
Reversible, 18¢.° 
Cross-Cut Saw Handles— 
Boynton’s Loop Saw Handles, 50¢....608 
Champion 


Fes. panreee on 5. 3 
doa!” 9090 5 1.36 150 
60210al ¢ 


a 


SaaS. 


Ae eee aaa 


eee enaneendieneeeneeeeeteEtene emma ee 
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i? 
Ps 
7 
b - 
tn 
, ~~ 


ae 


Pr 


es ee 2 phe AY 


nS 


Pa 
FF 


| 


Ze 


~~ 


po 


- 





4 
; 


iii 








THE IRON AGE. 


June 25, 1891 











$1.10 
d Lif 
Wood— 
Saw and Piane.......... 40&1! 10&54 
wel Hatchet, Axe, Sledge, &c. sate 
Hickory Firmer Chisel, ass’d.# gr 4.50) ¥ 
ee ‘hisel, ar5.00) = 
Appts rmer Chisel, large ..¥ gr 5.00 bd 
Apple Firmer Chise! ¥ ar 6.00 [> 
Socket Firmer Chise gr3.00| = 
Socket Framing biel an ass’d. ear gr 5.00 3 
3.8. Smith & Co.’s Pat File............ 50: 
File, assorted....... ¥ gr? 75 
Auger, assorted....... ete +0 00000% 
Pat Auger, ives...” 


Pat. Auger, Douglas 
Pat. Auger, Swan’s w 
Hoe, Rake, Shovel, &c........ ....5010¢ 





Hangers— 
8arn Door, old patterns. ..60&10&10@704 





Barn Door, New England... — 70 
Samson Steel Anti-Frictio Bswse mal ne 
Orleans Steel ° 

0@604 

ett en onee sueneneesns ove++-60K10% 

son ec: piteons s-esthed 60&10% 

Duplex (Ww ood Track)........... 60&10&54 
“le » 8 doz pr. 4 in, $10.00; ti 


Terry’s Steel Anti-Friction Leader 50& BOR 10% 
*s i ot Aust Friction ideal. sale 
Tho t, Steel Covered 


41 
Carrier Steel nee sacacet 
tect, # set $6, oe 


oe 20% 


Harness Snaps—see Snaps. 
Aatchets— 

American Axe and Tool Co. 
Blood’s 





Hay and Straw K.nives—tee 
Enives. 





Hinges— 

50&5& 
70&24 
0&5@804 

Clark’s Mortise Gravity...... cocene tad 
Sargent’s, Nos. 1, 3, 5, a 
es No. 12 oe Taloeion 
§ Gravity. ve++ eT ORIO@7ERIORSS 





rE 808 

_— a HBO 
Queen City Reversi eee 

Giark’s Luli & rersible. wi - 

North 4 Auvomatie Biiad Fixtures, No. 
2, for Weed, 2.00; oe% tor Brick, 

SII connaecae Seaaieaneenen aia 

Gate "Hinges 
Weetern.......... sssssvsss GOH $4.40, 008 





eee eee seeeeee eeeeeee 


5 ® 


omnis ont Blank Be Dette. 555-808 


eoe.- erase eres peortecmmneee: 


f 


60&10&54 
108 $12.00, 
50% 


Ideal Lrous new (ist.sU®l0@60 & ais 

sremenser. is . eee Me 
rons, 

eee Fluter and Sad iron, ? Son 






































ORR eee eee wees Ee meee eeeeee 






ford aa Fox Seopaaits: Self-Fluter # doz ‘a 
Barker’s Double Acting..... oveeee ... 25% | Chinese Laundry (N.E. Butt ange. 18 he 
Union Mfg. Co........ pebneponsns covcee nthe | NEW ——.. whanees 
semanas ae emmenial snetimenbeteen ‘ idgaon | es ve ne Troy Pol. trons psheshe say ist 

c ee as oatecetes>oo et . ence 
_— ..30% | Sensible Tailor’s Irons. . ¢ 


National a -Heating... 


So. 
Soldering Cee eceecconee ngt 23¢ 
Covert’s ‘Adjustabie, list ae r 1 





:..60% 
: aie 60% | Irons, Pinking, per doz., 65¢. 
Saara’ nae a Jack Screws—See Screws. 
Niagara, Holdback pattern, per 
ee seen secs coe su.00| packs Wasen, \ ia 
Wrought tron Hinges WE cues ans evcercceesesesess eoe -0eeee 33hie 
List February 14, 1891, 
re 50&104 eatin. 
Corrugated Strap and T......... 50 & 10% | Brass, Spun, Plain, list Jan. 1, '91..°5&54 
Screw Hook andj ,$ {033 in. ¥ Baie | Brass. Spun, Pla, W.M.list Jan. 1, °91.20% 
Was ccccusiece todo} we ae: é Enameled and Tea—See Hollow 
in., 8 D7 Keys— 
Screw Hook and Eye.... in.,? B é Lock Asso’n list Dec. 30, 1886. ..50&10@ 
in.,# DB 4 60&54 
Rolled Blind Hinges, Nos. 32 and . a Bogie, Cantact, o. igniee totes" S838 
Rolled Blind Hinges, Nos. 282 and 2 oscnkies, popper ont god ete steeeeee 40% 
Rolled Plate..........0.+ a 70&10% | Ratehet Bed Keys........ ow doa 84.06, To 
Rolled Raised. ; ‘* i618 te ei 70&10% | Wollensak Tinned...... poeccccoes . 501 
nges n., D eccae 
“Providence”? over 12 in., ® D.....4¢ nity Thervcncre—teo Sharpen- 
Hoes— 
Bye— Knives. 
i RO i ieee cet em 20% Butcher, Shoe, & 
Lane's ‘Crescent Planters Pattern. 4A5R5S “a 8 Butcher Knives, List om & 
Maynard, 8. & 0. ee ae fener Butcher Knives. 





Sandusky Tool Co,,8.& 6. Pat.) 
An. amp and Tool Co., 8. & O. 


ter Bros.’ Butcher, &c. 
Soeiens AAAI, Butchers’, list..... 
wwe Butcher Knives........... Ss 

W. W. Wilson, Butcher, 6 in., $2.00 ; 





45855 
5081085 
ian 


ion le, $2.70 8 in., $3.80, ae. 
mes’ Shoe VOB... ...++ t+ seceees 
oh -0.... etiemnnos conenning +2141 608108 | nee eed Kai oee. ic Mae 


Moran’s Shoe and Bread 






Garden, Mortar, &c........ 65&5@65&10 | Hay and Straw...........8ee Hay Knives. 
Planter’s, Cotton &¢.......65&5@65&10% | Table and Pocket. . oe 
Warren Weliaxkihsasiccaneannanacaneee Corn, Auburn Mfg. Co. Western Pat., 
7+ #088088 . ie 00 
agic 0 dos 96.00 | Kom Auburn Mtg. Co, Cresoent,....#3.50 
Hoa Lat. on and Ringers--See 
Bradley's... ee ee 
Heistin genebeins~tie ts wer es oannesees S>\\neseednees 
chines, Rotsting. ° 






Heollew-Ware—See Ware, Hollow. --75@ 75&10 % 





New Haven 
i Masao "1608&10@6081085% 
Sprengel Patna don 8....005 | Wein baa 
EEE, dO swensepensodiousuen ed 
xtension, Bradley’s............ © scccccecvccccceccg ch 
Ee oe Saree a ane" te eeeeeees 
, 6081 nikal 
Diagonal.. oe ve On cagheay, ond Stree we a a. 
cove ice Oz $18.00, 254 
File ont Tool But jobbers cut this ce freeiy, 
i iicnterienees -.-¥ don $4.00; 268 eee Oe 
Nicholson File Holders. 204 Wadsworth Si seeeeesssene 10% 
Dick’s Tool Holder....... eS SUES...) aa 81 w4 
Heoke— Auburn Hay, oon. and Spear Point. - 
Cast Ii Seo a traw.. ey ey 
Bird Cage, Sargent’s lst, =, eng. doa.b7.06 @ #00 
Bird Reading 2a . 1 
Clothes tis list AT blades! $12; 8 blades $186” 
Sioenes Like Surman Bbindes, $12; Sladen, #8: 


eee eee eeeeeeessene 


Lothrop’s 
Smith’s, # doz, Single, $2.00: Double, $3 





wies.. 808 
Buttalo Aa} Adjustable...... 00-283 
Buffalo Double Aajtabie.® 4 00 25° 


Coatand Hat, Reading boslogeokivaicg Knob 














Solid Grip..... covcccccvevcecceccecs 


Lines— 
Cotton and Linen Fish, Draper’s...... 
Draper’s and Tate's Chal&,........... 
Draper’s Masons’ Linen, 84 ft., No. i 
1.25; No. 2, $1.75; No No. 3, $2.28; No.4 


.75; No. 5, 
tton Chalk.. ooeee OOS 
Samsor “otton, No.4, ieee wal 


—, Lak Rey 7 No. ‘0; No, 
1, $6.50; , $7.00; Ne. 1-60 


OOO ee eee meee eee eee eeeeeeee Bese 


a 


35 


Wire Clothes.. oo ca 


100 ft. 00 ss # 
Ventilator Cord, Samson sig @ 
White or Drab bee # dos rerbe 
Lecks, &c.— 
Cabinet— 
Eagle, Gorlors Par-? List se 84, rev 
ker and Corbin. Mae Mo 85... 8344k25 
Deitz, Nos. 36 to 39 
Deitz, Nos. 51 to 63... 


ee eeeereees 


ibectog 





Deitz, Nos, 86 we DBicccsces coccccgakeas 
Stoddard Lock Co “ 
= ye ” Night Latches,........ 
Barnes Mfg. Co.......... ose ee fO@Q40R1 
witct and Gorbin Trunk eeoccoecsond 
a - Gab. and and rere bt 
—” Seduce Sesecenvoeess cence ee ROS 


Door Locks, Latches, ao. 
R. & E. Mfg. Co. ,list Mar.20, 
i 65&10@7: % 


Mallory, ¥ Wheeler & Uo., list = 


ss nifnaatenannticen lower net 
sargen & & Go: list Aug.1, ‘8&8/ Prices 
Hard ‘Ob. lis often 
ered. o,'88, se apapeite made. 


— Gothen & Mathes, list Jan. 


DE seuscetSeeeunnesne 0606 ---60&102108 
Perkins’ Burglar Proof............60&25% 


ate oveete 
eegans MED csscvscisecvewa eee 


Key..... 
L. & C. Round Ke 
L. & C. Flat Ke 
Romer’s Night 
Brovklyn Latches. 
She son or U.S 











Padlocks— 
List June 10, 1891... .ssereeeeeeess. FORZS 
Ranie Lock Mfg. Co.’s..... sooees NOt prices 
Eureka, Bagle Lock Co....7.7"..."“40ags 
Romer’s, Nos. 0 to 91...... oogae .. 808 
Romer’s Scandinavian, &c., Nos. 100 1 300 0 
ie Bee. «sce ae 
Champon Padl 40% 
5 FaBs vovesee ° rr} 
Horseshoe...........# dos, $9. 40@40&105 
Barnes Dv cccecesecccces Onn 
Browns Pai bieesoeeds aieeesea eovece +o 
KE, T. Fraim’s Keystone Scandavian - 


Nos. 119, 120, 180 and 140... . .. 908108 
Other Nos.......... geccecceced 


Anes front Co. show is Hoc ae 






aker Barry & Co. 
aI 1010 LIM@......cccccceee cess ee SORES 
NO. 41 lim@...ecese ses sveceeeet5&l08 
No, 61 line...... cece seeeees se DORBS 


Sash, do 
Clark’s, No. 1, $10; Eo. RO Cae 4 
Morris ond Triumph, ‘list Aug. 16, i 





Cotton. is: sin tics genes. ¥ 49H 81,28 | Door Por. Japid:..... en ee Bisse 00> x0r2020720000000000 er 
Cotton Pat.(N.¥.Mallet & Handle Wks). | Door Por. Nickel. -.----....... Attwel i if ot aeneeea Ys 
304 ae etter eee eeeee 1+ Ok: 
{oesel end Piesure it. & £5. uty. Co.)...50% | Drawer, Porcelain. . Hammond's Window eo ze es hO® 
sang Sengaen, Meoka, Be. = se Doo Common Sense, Tal, Goi and 
wwe rought Goods, | Yale & Towne Wood, ec ceeeadian ies gr $4.00 
w Furniture. Plain Common Sense, Nickel Plat 
ere Cees and Hat, Gem, list April, ws Wood Screws.... # gr $10.00 
Stal nseishiided intadpiee cub seoee ase, Ru 
Wire Coat and Hat, ‘ities’, isi Apri, "| Plewure, Judd’... 70% area ceugererose oo oro 
on Seer sod that pomscontall Pi icnaaion Kemps! ’s Model ........... d 
Wire Coat and Hat, Standard., wists | 8 shutter, Poree ‘éoaion ores Dey _ list Feb. 16, Coe 
6 - : Payson’s Perfect........ see 
Steady Celling Hooks. swine su. bomlon a OE Huguain’s New Sash Lock greeensi 
Atlas, Coat and Biat....1.1:7 200808 males a aes 
mposaase Ives’ Fetent vopeec genes 10454 
Miscellaneous. Lie ne. Sargent bartonc No. 160, # mi td ing $10..305 
Grass .No.2, $2.00: No. 25; N Meltimg, Mo s Pat dos Mfg. Co. 50% 
Nolin’s Grass... tw dos Melting, P.S. & W......seseeee on Safety, list March 1, 1888 
i leita alan 65@60% | Melting, Warner’s............s000000++-308 ‘ ae 
Honea pel Me ula . aren weracuse aie .. 8 gro $4. 
Plain with ¥ Bt. +0. - -83.75@4.00 umber Teols—see Tools, Lumber 
Hooks and Eyes—Brass..... 10&10% | Lift Wire, with Guards.. ‘Sac0ng4:2 Lustre— 
Fish Hooks. American...-...--........ 50% | Square Plain, with Guards. ...§3.7£@4.00 
ch Hooks........ .»..8¢6 Bench Stops. Sq. Lift Wire, with Guards.... .....$4.60 a Betties....0 dos, oe Poo 
Herse Naile—See Nails, Horse. 4 Police Lan 3 (including ). eeeeeeee See ee eee © eee ee eee 
. ice regular....... 
Horse Shoes—See Shoes, Horse. enna reeN aos $4.60 oe 
3-inch Bull's-eye Police regular ....... Boring— 
Hese, Rubber— ox $3.90 Without 
Competition............++25 s+» PH 234-inch Bull’s-eye Police flash a ant Deine Augers. U cy 
Reandard..........--O0€L0ES@POEIOELOS | 5 tach Bull’s eye Police flash light...... | Snell's, hice’s Pat. 8.80 0:78. PT 
NY BEB CO. Bara 55 Ses 06,00 | Jennings ons SS Sik 
N. ¥. B. & P. Co. Dundes... 40810 @ 60s | Lawn Mewere—See Mowers, Lawn. | Phillips | Patent |, . 4 
Leaders. Cattle. , sine’ MEE shethatieskinoid 
Muckore— Humason. Beckley & Co.’s............. 70% —— ans 
sonar a ustable Clipper. Ke eepents. ecceeee Knox, ¢ ch Rois. $.00 each = 
Hubbard’s Solid PRIS ‘50 | Peck, Stow & W a Fae eine Ron ; $2.15 cee Soden’ 
Indurated Fiber-Ware—See| Lemon Squeezers—see Squeesers, | E8s!0, ¢ in $8.00; 88 “isan 
Ware, Indurated Fiber.— Lemon. Orne a eee — cose 
Irons. Onn eens trom Sinercan, im a i005 ine Saat ag 


Sad— 
From 4 to 10, at factory....# 100 B 








heel Meta ver, White —_ oes 
Crown Hand Fluter, a 


BO... sevse PR OOS OEF + CO Os Re «08 
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8 Bana Fluter, No. 110 # doz | World’s Dont, = No, 1, $12.00- Pa 
OO ear apices ie “—-_wT ie oon eS sean Bailey's Stanley R ne dealbgideivitiog o pot Manes ecinne — er 
, No. oz niversal, rouse. suaaeas 40&10@40& tcher Spout, Best Makers... 
anosese seees one shOS — doz $2.50....... ~ £54 eae Pune er R, Pitcher 8; Spout, Cheaper Goods. 70@ 
Clark’s Hand Fiuter.¥ doz $15.00....'35s | Champion ® dos $2.00. 000222002..7, BC% | C0.) ee ee ces ee eeees Doaiogzoe ioeiog Sen 
Combined Fluter and Sad Iron, victor Planes (Stanley R. & L.Co.). ..... . or Driv: ® dos... 
¥ dos $15.00.....80% Pesking: Stoam— wiaiv@aoarieiog Bemis & Call Co.'s Cast Steel oetesh 
Buffalo #® doz $10.00 .....10% Steer’s Iron Planes,............ 85@35&104 1Co’s Springfield et.50&54 
boas Standard ae Gen Pee ‘gnadoatos Spring, Uooctts Fal aa 
eccessccccces eeeeeeeees avia’s tron BOE . oc aeeees 
einem Wy 6 eB. Gol, Sandard. Ce eee cia. S080 | Bemis Call Co.'s Spring aid Check 
el cde consnnudetedis Gmcedhen . age Taol Co.’s D 
Moore's Differential Pulley Biock.. :-40% N.Y. B. & P. Co., Empire.. ...60% | Shaplin’s Iron Planes nessa AO@AORLOS Tin'rs Ho, ‘ow Punches cs 
Sure Grip Steel Tackle Blocks. .°°2°°: 258 N.Y: B, & P. Co., Salamander... 25% | Sargent’s_- .. . S0&i6@808108108 SEP ccergesesunenement 
Wauiee— [ — -# D 80¢,...25@ % ae se Gi ascccascsator 50@50&5% Avery's Revolving. i Ponek: ‘ics tiere 
Ww doz No. 1, $51; No. iscellaneous— rone— very’s Saw: an neh, w Seta. 
Anthony ¥ Zezne. 3 # doz No. 1, % Am ert can pee Bree los@ii¢ # > > Butchers Ctinissavaeanetas WsSRE SS R 
d No. 2, $45; No. 3, nh I 4. copecstcoemiaad DG wtsrncccccccseesevccccesceces i 
Ween Has, 9 Gon BRS fallen Pokies”. 18¢@14¢ # D | Auburn “ Thistie. 0 am aide Door. Wet pesee.....im 
Mallets. Geen Faking -.....---.02- legate WB | Sanday coe Sliding Door, Brouaed Wr't trou fi. 7% 
Hickory...... Sete 00ce ee SMMIORRORBORIER | WN iU sess eersorererccocccecccceces 8. & 1. J. White........cecereereeeeeees 25% ing Door, lron Fainted,® foot 4¢, 40% 
Lignumvitee i... -.20810@20810810% | pa stocks See Locks. PI Barn Door. Light.In. ig 4 
& L. Block Co., Hickory & L. V. adlecks— ates. é Per 100 feet.......... $2.00 2, 0, 108 
30@804108 | pats ee ca igewencneee ¥ @ 6¢@6)4¢ | B.D. for N. E. H 
Mattocks. Regular list. ° a oye ane Pppers— 1 Small. wo ‘sm. 
60&10@60%10&5% Galvanized Iron— H one BOGME, 0000 -csccccosce O08 Per 100 feet. ...$2.15 2 70 net 
Mensures— Seba noe arts ol? 23, of, hy >So Mie 680.5%; Fe. 6.2 Terry's Steel Rail, ¥ foot. .-.4 
i - i, k, ® | Gill’s t Weight, # dos. $2.75 DP ane gh, TCU ictor Trac e 
a Bay ees 936. or Hill’s Heavy We nt # ds. 3.00 3.25 3.75 Lindsay's & Reckcley Mfg.Co. ae Carrier Steel Rail, ® foot.. 
Meut Cutters—See Cutters, Meat. | Helwig’s. .........--...++ 2.50 2.75 3.00 | Gag p ene caneoeaeaa core’s Wrought Isen...... 
Menders, Hariess— tron cl Sbepard & Go... saeva : $30 275 3:00 Gas pliers, Custar’s Nickel Plated. woase canes sanentetten 
ds Brenave. sundocndscacenvisadi $2.00 | Fire Buckets......... ..... S76 6.55 3.50 | Burehe kere aad Mippeds .....-..+++ 40% | Cast Steel, outside goods eO7s 
Mills Buckets, see Well Buckets. B.8. 7 Ww ‘Gast Bisel oo ceeccccceccececes 50% 60&10810@ 
Coffee— Indurated Fibre Ware—25% ‘ $. & W. Tinners’ Cutting Nippers, I, inscriesincatneen Tabs 
x and Side, List Jan, 1, 1888, Star Pails, 12 qt ............... ¥ dos #5 40 Sid be dis 10% | Gibbs Lawn Rake... 818. 00, 
can, Enterprise Mf Co.titogton Fire, Stable and Miik, i ab ..O GS? | creas Bes Wee Ome 18 | Soon toon tele 5 
The Swift, Lane eédeuee-coed Standard Fibre Ware— Morrill’s Parallel, # doz, $12.00... .30&5% “= Madison Prise ‘Bow Brace end Poet. 


Mincing Knives — See Knives, 
Mincing. 

Melasses Gates—See Gates, Mo- 
lasses. 






Mevey Drawers — See Drawers, 
Money. 
Mowers, Lawn. 
Pennsylvania. New Model, ae 
Continental, &c..........+- 60&5% 
PRT AGOTIRIG,. «000000 cevesccccscacss Oe naloe 
Perfection .......cccsceccressses 602108104 
BR nec: acces 60&10@608 10854 
Other Machine +++». 808 10&5@708 
Muzzies— 
ecccccescccccccecces GOR, GS.00, 95S 
ails. 


itand wire. See Trade Report. 
ire Nails, Pa 
Association * July 15,’89.....75&10% 
EE SUNNY Un, cs sensceccecesacacs 70% 
Wire Nails, Standard Penny 
Card June :,’89, base. oY $2.30 @ $2.35 


Nos. 6 8 - & 
Ausable.... “oBe Roe 26¢ 24 
¢skbasaos 


Citaton, Fin.. 19g 17 ing 16¢ Abe Oe ee 80% 
26¢ 25¢ 24¢ 23¢. 


4) &5R5&2% 
Lyra _.....19¢ 17¢ 16¢ 15¢ 14¢.....30% 
Snowden 19¢ 17¢ 16¢ 15¢ 14¢.. ...304 
Putnam......23¢21¢ 20¢ 19¢ 18¢. 


15% 

Vulcan....... 23¢ 21¢ 20¢ is sg 124K 
Northwest’n.25¢ 23¢ 22¢ 2. 
SSLASE 


Globe ........ 23¢ 21¢ 20¢ 19¢ 18¢. 
2K5R5S 
Boston. ..... + 23¢ Z1¢ 20¢ 19¢ 18¢. 


a.c 25¢ 23¢ 22¢ 21é¢ 21 
eeeeeeeeee eee b@sSi6e5s 


Cc. B.-K........966 386 86 She 33 . 
Maud 8.......25¢ 23¢ 22¢ 21¢ 21¢. 


10% 
seamen... se pesme see ee Sis 
Ghamplon ...25¢ 239 229 219 206. 
10&10&10% 
Capewell.....28¢ 26¢ 5¢ 24¢ 23¢. ne 
se 
Star 23¢ 0 0 ee 


0@1 
Apchor...... oe Fae ane ioe 
Western.... SP INP Bs ey 
aes 49D 


Brass Head, Sargent’s it’s list.....50&10&10¢ 


oven ln seu 
Ferns noes recut 
Patent.......... ° ones OE 
Nail Pullers.—See Pullers, Nail. 
Nail Sets.—See Sets, Nail. 
Nut Crackers.—See Crackers, Nut. 


Nute—List Dec. 18, 1889. 
Square. Hex. 
-- 5.40@ 6.00¢ off list, 


: in 
ae ® D. net. 


. 8 Navy.. 


» or eens .# . 7@ 
- 53 





gino and Tin. anetonetesnaceall oe 
and Copper coaee ‘improved, Ne 9.1 
$8.60; No. 2, $4.00; No. c 


Malleable, Hammers, Ola ronedoginass 





ond ee, eet ee 
Copper “50% 
| 
. & Co 
Oo Can. 

woneners, Ot nu G08 $8.00 38 
Saplens en .. aon he tes 
Ser erate to" aoe ae 75, 20% 

po 6 rene... ¥ dos 
a 105 
eee 7 i 
obese ens ccce doz $2.76 





Sprague, No. i. 92.00 2, $2.26 ; 50 
Excelsior No. 1 $2.50; No. 2, $1.50.....405 





Plain. Coes 
Water Pails, e.. perdoz..$4.00 $4.50 
Dairy Pails, 14 iy » per dos. 4.50 5.00 














Fire Pails,No.1,12 qt.per doz 4.50 
Fire Palis,No.2,14 qt.perdoz 5.00 
Sugar Pails..........cceece0e 6.00 6.50 
(S>) — — ee 5.00 
ET PE ancsncnencedvese 4.00 
Slop Jars (bal. trap)......... 8.00 9.00 
Chamber Pails, 14-qt........ 6.50 7.50 
Pans. 
prteptng. 
Faems =: 
Silver & Co. (Covered). 
ae ~smay ins 
: "aie. 48.00 $8.76 H.2s % 75 46,25 
a P useeaceenad “sad ‘. 87.00 90:20 go°p0 
Polished, F sular goods.......75@75&10% 
BORED Pee COD cacscccecssess +++. COR108 
Dust— 
Steel Edge, No.1........eceeee # doz $1.75 
Paper and Cloth— 
Sand and Pmery— 
List April 1D. 1886.,...0-cccvesee 
Sibley’s Emery and Crocus Cloth..... 804 
Parers. 
Apple. 
Advance........+++ ecccece 
Favorite ....... eccccccccccocese # doz 5.00 
? 5.25 
4.00 
(deal ? .00 
Improved Bay State..# doz 27.00 @ 30.00 
Little Star...... dnondedaeewented #doz 4.50 
ee od cceces # doz 13.50 
New eanaS sosecce sececeeee@ GOB 5,50 
OO” eer ecoccccecccssee GON GOD 
#dos 4.00 


ee 50 

Dixon’s Lumber..... seececeeee® BPO $6.75 

Dixon’s Carpenters’ ...... .csccseees - 108 
Picks— 


Cgtrent or Adze Eye, 5 to 6, $12.00; 
6 to 7, $13.00..........00&10@60&1 
Picture Nails.—See Nails, Picture. 
Pinking Irens.—See Irons, Pinking. 
Pins. 


Humason, Beck fF Cole, 5.0. ASORIOB 
nt & Co's... ‘17 and $18.. ...60&108 
Stow & W Co... 60&10@50&1085% 
Curtain— 

Silvered Glass...... cvckevevcescocesncelt 

White Enamel... ee vecccccccce seeeseess MOS 


Iron, list Nov. 11, 1885. .60&10@50&10&54 
Brass 60@60&54 


eR E HORE E EO ee Reet ee eneee 


Pipe, _—— lren— 


pase Geptaeaes 18, rer 
Se eas 
and under, Galvanized . 
i and over, Plain............ oan 
and over. Galvanized .......... - 52568 
ban er Tubes, 
Sizes up to 2% in. inclusive.......... 
S:zes 3 to v tn. inclusive ............ 
ee FT OO Bn cian, saguateccen 55% 
doer. ckchesetecetescacgneseuonced 55% 


Vianes and Plane lronse— 





Benet; Sarg gual o sone 


Cronk’s 8 in., $15.00; 10 in. $21.00, 
40@4 
Plumbs and Levels— 








Regular List ........... 70810@708&10810% 
IE Des Sdaudv ScveweSyans daedivanssae 
Pocket Levels .70&10@70&10&10% 
DOUE OM LAVOE... «cc cctcecvoccessce sss 
Davis’ Inclinometers .............. 10&108 
Poachers. 
Fog. 
Buffalo Steam Poachers, # dos, ~. 
1, $6.00; No. 2, $9.00........... 


Silver & Co., 6-Ring..® doz $4 ; 3-Ring a 
Pokes, Animal— 
Bishop’sI. X. L 
LoS pee 
Bishop’s Pioneer.............. 
Bishop’s American... oe 
Eagle, Double Stale. . 
Eagle, Single Stale... 
Buckeye, Single Stale......,. 
Pelice Goods. 
R.1. Tool Co., Handcuffs, $15.00% vos 103 
R I. Tool Co., Leg Lrons, $25.00 # doz 104 
ities cerasnninsendh nenbacnenene 
Daley’s Improved Handcuffs : ands, 
Fos apes, # doz $48.00; ‘Nickeled, 
’3 Han Polis # ad 


7 00; Nickeled, 00... 














J. P. Lovell’s Police Goods. .. coe 208 
Polish, Metal. 
Prestolime.... ....cccccccccccce coccccoces 308 
Prestoline Paste........ cc.ccesreeess 
Gaston’s Silver Compound....... aces 
Polish, Stove, 
Joseph Dixon’s........... # gro 36.00, 104 
Gem : --¥ gro $4.50, 104 
we ..¥ gro $6.00, 25% 
.00, —4 
¥ gro $4.75 
# gro $3.75 
Risiog Sun, 5 pole Geevecse # gro $5.50 
Dixon’s Plum —- Ke weceesoeneseses # D 8¢ 
Boynton’s Noon Day, # gro......... 13.00 
Parlor Pride Stove el. rel. 
Yates’ —— 2 3 & Ileal... 
Seg .80.80 .70 .60 -. 
Yates ofeedars Paste Polish, 10-D cans, 
LD 12368 
_ Blaeky ..ccccccccscoccesce.ce + gro 7 
apanese. ........ wrndsnudeedie gro $3. 
Si iiestcaccusesdesauadens # gro $2.50 
Diamond O. K. Enamel..... ? $19.00 
Bonnell’s Liquid Stove Polish .¥ gro $9.00 
Bonnell’s Paste Stove Polish.. i gro $6.00 


— 5 Base SRO S os 


ROO O Se eee ee ee meses SHEE eee eens 


Ce eee eee eee eee eee eeeeeeeseesene 


Nickel Plate Paste ,........... # aro sa05 
Grown Paste. .....<:0 «cesses te $7.20 
Crown Paste, in 5 and 10 D ls # ® 12 
| 4,” eee 7 
Black Flag. 5 and 10 ® pails,.. es Db 12g 


Black Flag. liquid, in botcles, # LO 
Poppers, Corna— 

Round or Square, , s*. 0 *g tie s1nng1040 

Band or aduare'd 


Pe oonte Parers—See Parers, Potato. 









Pots. 
Tinned........ Coecccccccccccceccccccecces 
Bneencied, pcoccse evese ° HH 
Femily, 5 owe’s “ Eureka cocccecscesSOn 
Pamiy: ee © eR ™ occas cee 508 
Fruit and Jelly— 
| Mfg. CO......0..+..- 2081 
Pe asusdgucnceacacesee ¥ doz $3.50 
shevard'y icon Cie '§ dou 275 
ver eeeee ° 
Praning Hooks h oa 
Shears. — 


Pullers. 
Nail 


Scranton.......-+. 
Hammer 


-.¥ dor $18.00, 33348 








Curtiss doz $9.00 
00; 10% 
, 256 
Eclipse. . wax # doz, $15.00, "30% 

Palleys— 

got Hous Awning, &c............00&108 
tad Ccocwccecesece ooee COR108 
eh conceeounsegedatiiees: iia 60&105 








Heer ee en eee eeeeseeeeee seeeeeee 


Bushed 204 
Hay ox Reed's Self Lubricating 004 
ay For! "s - cod 
Shade ee: 458 


Tackle Bloc ‘See Blocks 
Boose’ Atk Priotion & in. Wheel. © dos 


Peete eee meee ees eeeeeses 


PORE e RHO H EOE E Eee eee eee eee enone 


Hee eee ee ees eeeei 


Jordan’s AAAI, new list... a 

Jordan’s O11 Feithfu', new list... **) net 

Galvanic ..¥# doz ‘$15.00 
Razor Strope—see Strops, Rasor. 
Rings ane Ringers. 





Union Nut Gove. agessence coccssencsecess 
ew ee | __ ceenenaen 
Beckle S Coase. ..0+ * soaton 


Peck, Stow & W hie weat oe 0&108 
Elirich Hdw. Co., White M low list. 
Pe Hill Ringers. .....% dos 
pee ane. aaeeuns oN os 
a) rov: ngers . * 
Hl 0 — 


Cee newt eee eeeeee 






Blais Hog ingers. 
Blair’s Hos Rings. . 
Champion Ringers ee “te 
Champion Rings, D Double... = 
Brown’s Ringers............... 00 
Brown’s Rings......... -# “at Ait 15@1.25 
Electric Hog R'ngs . .# doz boxes $1.50 
oo Hog Ringers veaidae # dos $2.00 
vets and Burrse— 
— Pape Oe. Ble Ot etnwetenetsthnatll 
Ce nntdnsddeétecanececes ceeds diet aly 
Coppered Iron, Bettina Brand. .......40% 


Rivet Sets—See Sets. 





ent 

Stair; Black Waluut 7"1777-7"wdseaee 
ae t’s list ......60810&108 
Acme Moore’s ti-Friction...........559 

eet heen end teense Sabi 
iiinsenasudeiment ig in. ¥ > los 
WA Acdiedensas 4 and 5-16 in. ® D il4¢ 

Manila bconccccceccte BD 

Bepe.. cccccoccccce BD 
Sisal.........4¢ Inen and larger ® 3? $ 
Pieidekns --.5¢ and 6-16 in. # B e 
Sisal, Hay Rope...... andeeee noo e 74¢ 
Sisal, Tarred Rope.............. B ¢ 
Sisal, Medium Lathe Yarn.......8B 6 ¢ 
Zeaiand.. mae se 7¢@ 
New Zealand..... a 8 ineb. B Te 
New Zealand .\4 and 5- =. 39 8 ¢@ 
New Zealand, Hay Ro -—-—@B7¢ 
New , Tarred <3 646 


Note. —Manifacturers’ prices on 
Me ® D less, f.0.b. factory. —s 


aR See.. Bdoeccccce --# BD 134@l6¢ 
te Rope...... ececeeee se 

Ju ieee # D O4o@6%e 

List May 1, 1886. 


ion Gali 
Rules— 


CR WP ONDE cncscecccgnuaneil 
One Man Champion Cross Cuts, ad 


Oe ee CeCe ee S See Tee eee ee eee 


BORG MED. beccccgscdusei 
Narrow ae "Groas Cuts with 
Handles, 8 [006..........ccccsscees 20¢ 
as Thin — Cross Cuts, Sey 


ts, we 
One Man pion Cross Cuts, ® ft.40¢ 
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tkins’ Circular Shing Hammer, Hotchkiss.............%5.50, 10% | Smith’s Adjustable Milk Strainer. Same price 
a ular Shingle and Heedt™fos | Hammer, Bemis & Call Go.'s new Pat. € dos $2.00 | Fenee Star lee, ay anised. } as B'rb 
aoa catatedaieuaas ee é i aces ell Gaels atgusante 2.8 0. eee, seeess* ) See 
Bemis 5 Ces 8 ver ® dos, $1.25 
tkins’ Special Steel nee Pe ee Ham ef est earpaoaccesssees oo Steves, Wooden Rim— Plated Steelyards........ ...++++.40&10@508 
ts | Bemi & Call Co." Croas Gat **.""."iais | Mesh 18, Nested, ¥dos.. 80 $1.00 ; 
Atkins’ Special Steel Diamond X Ours | eevum’s Genuine. $18 (S| Moen 20, Nested, ¥ 964 Stocks and Dies— 
Atkins’ Champion and Electric Tooth, Aiken’s Imitation. Boman | Meah 24, Nested, W dos.: #118" 1:88 Blacksmith’s 
Adkins’ Holiow fiack X Guts. -¥ foot 204 | Disston's Star. ms Skeins. Thimbie— Waterford Goods. ...........4 108504 
Atkins’ Mula Mill and Drag.. Leopold. ..... ..ssssee vaseree Western list............. -...7R5ATS&LOS | , Butterfield’s G GOOdE. 0. sees 
Atkins’ Saw, W indice,” n’s Lever... ....++. Columbus Wrt. Steel. Special net prices | Lightni Plate.... ..+.0. + 
Atkin’s Criterion....... Coldbrookdale Iron Co. 60% Reoce’s New Sere Screw Plates.... 
Peace Circular and MEM, 50 -0e onsen +saed at (Keller), No. Seneca Falls Pattern.................,00% | Reversible Ratchet. .............++++- 30% 
Peace Hand Panel and Rip... ROR] BPA.OO. «0.00. sere esse esserenves Utica P. 8. T. Skeins...... scccecccccccc OOM | GOTORGE.. ccccccccccccccccccccccccccsecoeee 
Peace Cross Cuts...... ......:-- ARS Saw Set and Punch.. see Utica Turned and Fitted 35% 
Ric! *s Circular and Mill Chieftain H. R. Co,’s Superior eocseccece inhi sn ee Yat s Bench 
Ricbardson’s oanats eoeoccccosese 458 dos $id, bos Slates— tops, ue e 
6. E, Jennings & Oo., Hand, Panei Sharpeners, Knife. School, by case. ......60&10@50810&108 Morr. woes sseeeseearss doa $0, 505 
DP. cccccccesccccccccccocescccsess Parkins. me oO} a BN dca oe? 1 
Hack Saws— Applewood Handles... dos $6.00, 40% Snape, Harness, He. Weston’s, Nei 4i0" No, %, 90 wo. 20a i0aoy 
n’s, complete . 40&10@508 Rosewood or Cocobolo.® doz 00, 40% c eo Mfg. Co.)......00000.---65% | MCGAII'S .......24.00- coe Rt «++ -LO8 
a 408100505 eeiens teenie eatin 50&10% Cineinnati.2.060200222. eeecceee * ssuion 
Star H ws and Blades......... eee oodOe 
Bureka and Crescent....... popeccnsesed oon Ei joes Baten’ Gu paskpssss “i0€id105 Stone— 
°s (Stanle & derman, eeeeeeee soseeee’ 
Seroul— er agin — ~ tees BOREL tira cha nvanie pavkbhcense staal Mipdesten No. 1, 8¢; Axe, 3549; Slips 
, complete, $10.00 puters . eepeeee 25% | Cincinnati” i eseeseeeet5&106 | Covert, New Patent.............. 4366 
com BO, SAAD, cons 0ctaesere Os 25% | Goodell’s, ® doz $9.00................. 25% | Covert, New R. E............eeessees = oh nog ES 
and Cabinet Makers’ seccecscecssce ss OORLORI0$ 
ppaneepannes td tiiaie ievbbevebos ++e-- 258] Shears— Washita Stone, No. 1.: 
Barnes’ Scroll Saw Blades....... eo cccee 35% American t) Iron.. T5810 75&10&5% Snaths, Scythe. wees Siiee ae asics 
Saw Frames—Sce Frames, Saw. —— oF Lamp Trimm een doz i BR caieitassceneses sessesceseeeee++80@..% | Washita Slips, No.1........., 
Soamete List, Dec., 1881. °""""” Seldering Irens—See Irons, Solder- | Arkansas Stone, No. 1éto 
Saw Sets—See Sets, Saw. eos tbe rogsons0810%4 Turkey Ol Bee ry 3 8 - 
Hetnisch’s, List, Dec. s az d &e. sli 
Saw Teools—See Tools, Saw. ae pittoons, Cuspidors, Serres 
Heinisch’s Tatlernt naate 10@60810810855 Standard F\berware— Lake Superior, Chase...... ..... ? 
Seales— First quality C. 8. Trimmers. .86@80810s | Cuspidors, 84-inch, ¥ dos., No. 6, $8; dey ol 
Batch, Counter, No. 171, good quality, | Secon ty C. 8. Teimeere, No. 6X neca 
No. 161....¥ d wie “00 | Aome Cast 8h ee Stand 11 inch. $4,” N® ® 5 2° | seneca Stone, Ht pnd 
Hatch, Tea, No. 161.... On 7. cme Oars...... evccecvecees Senses Stone eee wee gro 
Plotorm, Striped..." pn40eee0 | Clipper, once eer Spoke Shaves—see Shaves, Spoke. 
*s Grocers’ Trip Scales ......504 | Victor Cast Shears...... 75&10@75&10&5% Steve Peolish—See Polish, Sto 
flon’s Bureki vse eveeees ‘264 Howe Bros. & Hulbert, Solid Forged phe Trimmers—See Trimmers, ve. 
amily Turabulia TESS Ue $0@S0&105 | Ch Chicags” Drop Forge HF. G6. Soild” | Spoons and Feras— Stretchers, Carpet. 
bros. Meee 1 eee hf Co., Japanned .222222....70% Tinned Iron— Cast Steel, Polished. ..... 
Scale Beams—See Beams, Scale Clauss Shear Co., Nickeled, same list .60¢ Cen. Stamp. Co.’s list....70&10% | C@8t Iron, Steel P Points. 
Galvanic, 3% to 9 in, ® doz, $1.00 # inch Solid Table and Tea, Cen. Stamp. Co.’s Ob. wnecencresseres ccece 
Sciasers, Fiuting............+.....45% frantng Gheereené Mate. «| _Wheoea- au Ce ae ve neee TORY "Ba sevevevesseees 
Scrapers— Disston’s Co’ bined Prun Hook and Buffalo 88. BGO. 00 coccoceccccece 
Box Scraper (8. R. & L. Co.) Saw....... ~ ndnensie loz $18.00, 20&104 Silver-Plated—(4 mos. or 64 cash 30| Strops, Razer— 
S0Ri0g | Disston’s Pruning iigok. ¥ doz $12.00, days). 
20&104 | Meriden Srit. Co.. Rogers..........40&15% | Genuine Emerson............... 
E. 8S. Lee & Co.’s Pruning Tools........ 40% | C. $B BUOB..cccccccccces sees 408159 pemenien “ +++ 8 dos $2.00, 0&54 
Pruning Shears, Henry's Pat ir doz BLO. ....eseeceseeseseesness cate ate cn aes a ta .20% 
68. 76q6.00 | Rood & Barton. .......+++0++ veee Badgers Belt and Com :.. soeeeM dow $2.00 
Henry’s Pruning Shears, ® doz $4.25@ m. Rogers Mfg. Co....... sees Lamont Combination......... # dos $4.00 
f Simpson. Hall, Miller & Co..... 40 Jordan’s Pat. wanees, list sov.d 39.608 
ween & C. Co.'s Combination, Holmes & Edwards Silver Co... Electric........ Gchéeceee aes 
Screen Window and Door Dun eaten ome vo 28.30, 508 L. OD & SOM..... wsseeee 
nia iw an se Of , 30% iscellaneous. 
Frames—See Frames. son & CO. No.1, eee 25 | Holmes & a — Stuffers or Fillers, Sausage— 
Screw Drivers—See Drivers, Screw. PS ioe vosukshivagueepnenaaeeee en eaten ares on" sensenes 
Taner, de.— No. 80 Silver Metal.. 1 Bier’ “Challenge,” ¥# doz $20, 
Screws. Shears and Snips (P.S. & W.)......20@26% | No. 24 German Silver... BOB 10854 Perry... ¥ dos, No. 1, $15.00; No, 0, 
Bench and Hand— Snips, J. Mallinson & Co.............88)4% | No. 50 Nickel Siiver......... -;;-.G0&5% Draw wut No. & . each’ 980.00 18 
Bench, Iron........ ..-.65&10@55£10&105 | Shenves— Wim. Rogers Mfg. Co." se Mfg. Co............ 20R10@ 
Bench, Wood, Beech.......... $2.25 rs’ Silver Metal........... 50, 10&6% Silv Dsantee s6ebssesese apceuad ooed 0" 
Bench, Wood, Hickory... 20mi0x agin Sher ise German Silver... 60&O% | 
bron oii nn fons trea | MPU BRYSON | gerne ier nes ST: Gagtgt | Sireevere Carver. 
Coach and Lag. Gimlet t Jan. ea eis ..60&10&2¢ | German Silver, Hall & Elton. .50&5% cash We Buarccece +++ ¥ dos $17.00 
1890 75&10% | Patent Roller...............s0+0« an Nickel Silver........ 50&5@50£10&5% cash | Bissell No. 7 New Drop Pan.® doz $19.00 
Patent Roller, Hatfield’s............. IR Ca ainhes 005s tanechsid 60@H0&5% | Bissell, Grand................¥ d0s $36,00 
1 Russell's Anti-Friction, list Dee. ia Boardman’s N’ck’i Sliver.....: 50&10&5% | Grand Rapids sereseses ® GOz $24.00 
al caliente tdeneseese en Boardman’s Britannia ‘8 case | Crown Jewel, No. i, $18.00; No, 2, 
Moore’ in Ss \epapepepenancengrs BEL WiB cscs cen cece Ga tees'ss bédeas Me is i No, 8 00 
Shutter— a. Foghs... nee Oe eee ee eee eee re eeree e 
R.& E. i Elst Bee. oT 60&10&2¢ Re + + ® dos 7.00 
vs list oe cvccccesccccosas 60&10% Door .— ac aaa on 
ocvecee sacccececees OOK1LOK10E Torrey’ 9 Rod, yular aise... .® dos $1.30 peccccccccccoves qos é 
Bumason & Beckley Mtg. Co.40810@805| Ship Toole Boe Rod YG $20.00 BOR don $22.00 
Bowe Dros & Hulbert... MOCO EDS | Le @ 1. J. White... .sesseeeeeesersens — Warners 8 on 1, @ dos, Stites, = 
Machine— Shoes, eves, Male, ao- gem (Col net Apri 16, ii vcaseccsal 10s dos $16.00 
Fiat Head, Tron...........-..... ceseee BBS Horee— viet ae a0 dos 
Burden’s. Perkins’, Phoent d . Netoe (Ox lp oenccoceccoce 10% dos 
Bound Head, from ......1.2.00000000. 50% Weon’s Boss E tector ne pc sagy ee | Sa co Coil}. e16@ 08108105 2 Hr 00 
List January 1, 1801. we ; es Speelie oP whdon” ; So.'3 Cog : dos $16.00 
Bound Head iro... Ot) SEE | way Wrowoht— Rubber, compiete, ¥ dos, #.60...8éaLos eee 
Head Brass...........65  $ “ee 1000 ® lots.........- cpabich vrtigSRxgf | Suaw Door Check’ anid doz $15 
Gronsze.. ‘ £3< GED WD BOGE, cocci cocscccescwccsesces .D Carriage, Wagon, @c.— doz 318,00 
==] shet— Elliptic, Concord, Platform and Ralt dos 
Ton lots Small lots Mle epeccncoevacccecce oeeee-60R10R102 
Scroll Snws—see Saws, Scroll. Pree we we Oe . bag. oa! $i. = Cliff’s Bolster Springs.........+0++.+++-259 
Scythes. F , é‘ ' Squares— 
— the | ethene List Oct, 19, 1889. Standard Weights. 
be Drop, BB and iarger 6-3 Nickel Platoa.,.,... ¢ -80&10@808108108 | 4 ay 
eee eeeeeeee eee 40 -41 Try Square and T Bevels.. -BVXK1L0@60&10 
Scythe Snaths—See Snaths, Scythe | Buck and Chilled, 2-» 10x | American Blued +a 80%) 
oe -ebncgnens.eneesees 1.62 1.67 D ‘o Try Square uare and T 504 eo or Cop’d....80&105 
Sets. Buck “and Chilled," 6-3 “* ee cata: , Try and Miter s0aies 8 tel, Tino of CSppet sagt TOROS 
wa and Tool. Dust Shot, 25-m'bsg...., 2.00 2105 | Starrett’s Micrometer Caliper Squares, | Siredea Inva, Blued.,-...,....7641 08 
tae Avis ced Tests, Dust Shot, 5-® bag...... 45 46 | avery’s Flush Bevel Squares..........404 | , Swedes Lron, Tinned or Cop’d...80% 
wo 20 ad}, Tool Hdls., Nos. i, $13; Sheovete and Gpndse~ Avery's Bevel Proractor .:-0s.7 Swedes Ir ¢. Upholrs Tks, bli 7éki05 
eee et i catanmeeeniiciae iii sia Amey Ghovels, Spates, £0, Rt Nov. Squeezers. r r acks. 
CC | MBN Ai gon asevem .cbdb ls cnpecesnaraial a Pe he cmeeets Pea yi 
Ros. 1. $12. 2 $18 ons 265 | , Nore.—Jobbers frequently give 6O7365 | 41156044" oa cei vais ck, hc sic 66 
extra on above. Ba neees wees seccceeceeees ®t GOB $2.00 , 
*s Combination Haft. ..# dos $6.50 th’s Black Iron... «aoe s60810g | Blair's Climax? 27722277220. FS Swedes trom sa aR one 
to. 0.50; No. 48, $12.50. 70810855 th’s ©. 5 0% Lemon— Sateen 
ponies Tie, wa 1..eeoaan | mee La. 2.80818 
No. 1, $7.50; No. % $4.00; No. 3, Shovel o . ‘ 9 
bossebnonccosessosepsomeamnanen weet, Fe. 8..... No. 2....... seeeeees eens i Poss 10 
Natl— Saunas ye improved’ >-°- 9 dos F eaamenien 
BQUATC.... 2.0. esc ceeee oo ® gr., $4 $18 1, $5.00; O48. 8 ; ? 
in eee Jennings” Sta sae 
Cannon’s Diamond Point. ..¥ gr.,$12, “ . st Sa 
Rivet, Shevels and Tenge— ei Brush ° be 
Regular ist..........seeseceeeseeeeOORLO$ | Ero Head 2.0.0... CORIO@OORIORSS | Kiss BBRE---- sen verenenenenee Fe epeee xe 
Sait Brass Head. ce sseeeeene es OOMLOKLOS Hotchitiaa Sira Straight Flash... ¥ dos’ $12.00 is, Black 
Stillman’s Genuine. ..¥ dos $5.00@7. Sleves— vr nape 
Laas Mann’s Tin Rim...............0000+ 
Stillman’s Imita......¥do8 $8.96@5.25, Burtaio Mecallic, 8. KK SU ae | Seeders Sher Wase-Se0 Wim 
Shaker (Barier’s Pat.) Flour hos Standard Fiber. J 
Common Lever ....... z dos rvs 
Morrill’s No. 1, $18.00; Nos. 00, 00 e450" 


0@504 


Leach’s. .No. 0, $8.09; No. 1, $15, 
ahs. , SOkibQaORIDEIO® 





Smith's Adjustable Sifters... Ges dea 


Blind— 
pasped.t4 in and larger.....8 B Zg2ige | Wir 





Peet ee eet ee eee 


ac see t 
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SERS aOR A ade 
wee ae ey ee as 
Tapes, Measuring— 
ig, Regular list.........26@30% 
Thermometers— 
Thimble Skeins—See Skeins. 
Ties, Bale-— Steel 
Standard Wire, list..............50&@10&54 


Tigners’ Shears, &&c.—See Shears, 
“an 

list 
Jan. woe is 0&5% 


Tire Benders, Upsetters, &c— 
See Benders and Upsetters, Tire. 


Tools. 
Coopers’— 


» 
Bi ncevvecees 


egcccccoocell 





20@20&5% 


candi seca 
Lumber. 






— 
— Sagecacves we mete 
Clasp, Commo 


— 


Cant Hooks, Clip non 
Hand Spikes....# dos 6 ft., $15.00; 


Pas Dang Peo 8 nee remit 


Pike Pike only, 
she es en 

"Beta aE fials Ot 

oa ae $14.00; 14 
ft., $15.00; 16 ft., $17.00 

Swamp Hooks 









tkins e seceee® dos 
Atkins’ Giant posacencencesoots GOe 
Tebacce Cutters—See Cutters, To- 
bacco. 


Transom Lifters — See Lifters, 
Transom. 


Traps— 
Game— 


Oneida 
Game, Biake’s Patent........-..40&1 O&5% 





Oem ioe ss 


eeeeee 


See 
ome, Wire. .<s.. 
Wire....... ete 
ouse, ’em-alive. 

Rai oy eee 


ra10.9 hig 
age 


Ae esas eeeeseseee 


‘otchkiss Metallic oe oa, si tar 
Hotchkiss tmp. Rat. oe ee Killer. # gro 





Hotchkiss N: ler. ..# ret 
Schuyler’s Rat Eilies secese # gro $15. 
Triers— 
Butter and cheese ............00se00s eo 
Trimmers, Spoke. 
DORMS. cccdciteses «e+e® dos $10.00, 
Stoaray’ evascogececcesacces . anon * "aOR 
Ives’, No. 1, $15.00; No. 2, $12.00 ® dos. 
Orin 
peer. nenibeneians ov eee® dos $9.00, 20% 
men 06 ec ccevcccccccetocsccoce MUD 
Trowels— 
Lothrop’s Brick and an: 
10&5 9354 
Disston’g br Sy ~~ SR ee 
Peace’s Plas aoe 
Clement & Maynard’s 
8 
Brade’s Brick......... 


Trucks, Wascenn &c.— 
B, & L. Block Co.’s list, ’82,............408 


Tubes, Beilor— 
See Pipe. 


Twine— 

Oe te 
No. 9, and 
No. 12, ¢ and 





3-Ply Hemp, 1 B Balis........ 


aa ape. 46. 


oa. Bes wee 


Sere eee seeeeee 


V isos 


+++ o-e50&10@50810854 


Stearn’s Silent Saw Vises .. 





1 
.16¢@1 Basins, Ri 
aa ae ae 






aa sen 

WROWIDEED..........0-cadeccccaghed 

Combination Hand Vises... a ar $42.00 
well Hand ve Sa «++ 208 


Pi 1 
Cineinnath subebaaenee mts 
Enterprise Pipe Vises, each. ........$3.00 
Massey Comb ation Pipe. coceeoes *.40 % 


W agon Bexes—See Boxes, Wagon. 

Washer Cutters—See Cutters 
Washer. 

Wagen Jacks—See Jacks, Wagon. 

Ware, Hollow, Enameled. &c. 


Cast Ii Hollow— 
Stove Hollow- 
Ground 


Tinned Boilers and ¢ ‘Ppana soe 
Hollow-W are........++ 
Gray Enameled- a" 
MOOVO. coccce cocccce eccccccceccosecesce 508 
Maslin Kettles......... oon SO 


Lnameled— 
te and Granite Wenn Mist Jan. ss 


« sencecesees are 


teste eeeeeeesese 


Meas: eeeeee ee eeeeee - 
Half- L Measure. sieccece Caw 
See also Pails. 
Indurated Fiber—25% 
Spittoons, ed. 2D Oe. --s5, pucenes eesgeemd 


eelers, ‘and 44, 
pieces 
Butter 
uid castes, 
weil (6 plooee 
See also Pails. 
4 mo. or 6 $ cash in 90 days, 
Barton 


eee eeseee 


# nest........... 
pt, ‘at, 2 at. ‘and fun 
set 00 


Steen eee eee ee tees 





Mfg. Co 


boxes 1¢ to 

Wedges— 

ee aséeceeus eee oon e 
Se escucesuecesus sececececcesseeell BD SMO 
Weights, Sash— 

Solid Eyes.........++. soeeee @ ton§ $1989 


1259 
Well Buckets, Galvanized See 
Buekets, Well, Galvanised. 
Wheels, Well. 


8 in., $2.25; 10 in., $2.70; 12 in., $3.28 
Wire and Wire Geeds— 
Iron— 


4, ee Nos. 0 to 18........- 7 

NOS. 0 tO 18.......cccereeee 

bo vos. 8 CO Wides 4ccse execee 
Tinned list Nos. 0 to 18..... 67 


Ann’d, Nos. 16 too 00. as 
Bright and Ama’a 

Br. and Ann’d, Nos. 27 to 36......82 
Tinned 





Wire Picture Cord see cord. 
Bright Wire Goods— 


Standard list........ ee cceccccccees 802108 
Wire Cloth and ee 
Painted Gane ce, os 


Galvanised Wire neko 
Wire Repe—Ssee Rope, Wire, 
neta 





Wringers, Clothes— 

List September 20, 1890, 2% cash. 
Wrought Goods— 

Staples, Hooks, &c., list Jan. Tesokle 





"PAINTS, OILS AND COLORS.—Wholesale Prices, 





Animal and Vegetable Oils. 








Linseed, City, raw... gal. 52 @ 60 
City, bol sessevee 05 @ 63 
Linsced, Weriern. ra. . @ 50 
Lard. City, Extra Winter.. : 3 56 
eae wetso ts 8g 2 
Gorton-seed, a. Crude, prime, 81 @ 382 
Cotton-seed, Crude, off 
GTAAES .......---ersereeesese 25 @ 80 
Cpeeon-eced St Summer * Yel - af 
low, off grades... eee 82 36 
Sperm, Crude........--s000- 72 73 
Sperm, Natural aaeee on ee 
Sperm; Natural aver. .. 18 15 
Bleached W 78 . 80 
Wine oer isis si 2 66 
bon Giephant, Bleached 
Winter ......+.-++s* --» 68 @ 64 
Menhaden, Crude, Sound... 2% @ .. 
Menhaden, Crude, Sou os '@. ive 
penhoden, ident Freee. = $ os 
on’ Batra Bleached $1 ¢ 33 
Tallow, Western. prime... +. @ a 
at one 3 
Cod. é 40 3 43 
Cod, Foreign...... 0606 Gece. 26 
Red rege ee 
pea ceeenaa oih® 6 
ParaINE ate oneesne 26° 
cave. Italian, bbis.. 65 @ 70 
Neatsfoot, prime 65 @ 65 
Palm, prime, Lagos....@b 6 @ 644 
Mineral Oils. 
20 gravity, 235 
- ote ™e 8 
=. gravity cold 
Bask, erg i ccc ae ae 


Syndr, dart ea eid 
inder, 8 re 
Paraffine, 


pa WEN. cdaceee 

Paraffine, 28 pppoe 

Paraifine, os oe 
Paraffine, red,22}4@23 gr’ty 13 : 


Paints and Colors. 


Barytes, Foreign, # ton.$22.00 
Barytes, Amer. floated...30.00 
Barytes, Amer. No. 1....19.00 
Barytes, Amer, No. 2.....13.00 
Barytes, Amer., No. 3....11.00 
Blue, Celestial........ Fa 6@6 8 


Blue, Ultramarine ....... - &8@ 

Brown, Spanish 

Brown, Vandyke,Amer.. 38 

Brown, Vandyke, English 6 

Carmine, No. 40, in bulk. 3.1 

Carmine, No. 40, in boxes 
or barrels 


eee eeeeereneees 


o 


ee rT es .20 @ 
Chalk, in buik...” ®@ton. 2.75 S 8.00 
Chalk, in bbis..# = a. 8 40 
China Clay, lish... 
ton. 18,00 @ a ” 
Cobalt Oxide, = Sa 2.00 @ 
Cobalt Oxide, 
lots 100B.2.60 @ .... 
Cobalt, Oxide, black rrr 
less 1008.65 @ .... 
Green, Paris, in bulk..... 14 @ "164 
Ce Paris, 170 @ 176 B 1 a8 
Green, Paris, small —_— 16 21 
, Chrome, nary 8 ll 
@, pure.... 2 25 


pails add to kee price. ...... a 
Lead, White, in oil, 124 ® tin 
pails, add to kegprice....... ° 











White,in oil, 1 to 5 B as- Vermilion, {mitation, E 8 
ried time and eB @ 2% | Vermilion: Trieste...” srKe Fs 
>. and we 848 7s Vermilio: OBE. ...0. 90 95 
Lead, Red, K6g8......06.. c.eees @ a Whiting, oe Piss 4 45 
Litharge, kegs... 64 @ 7\4 | Whiting, Gilders’.......... 50 55 
Litharke, and ‘% bois: keene 644 @ 7 Sficit® > 5 
&c.—Lead and Li ~ - ne prea soso). ae 
lots of 1000 ® or over, 60 days’ , French, @ ee 
24 % discount for cash if paid within is Zine, French, V. —. B.scco os 7 
days of date of invoice. , Antwerp, Red eee oe 
helle xs Zinc, Antwerp, . $ 
c, German, L. Z. ee 
‘ 8 | Zinc,V M. in Poppy O1hG. 
1 Seal, lots n 
oe Mineral Engilsh.. 9 @ 4) _ over......... Menesccesece 10%@ i 
Orange Mi - 10 1 less than lton ...... ll @ it 
Orange Min a Gomaen - O4@ 10 Vv.M. in Poppy Oil, 
Orange Mineral, American 8 8364; _ Red Seal,............... ee ee 
Paris White, English Cliff- lots of 1 ton and over.... 10 
ME: dnttacvenchishéaheces 00 @1.15 Lots of less than iton,... 10 1 
Paris White, American..... 70 76 Discounts.—French Zinc.— 
Red, =e, English...... Pie as pe of ae ae oe es =~ as. 
Red, Indian, American.... or gece. ; ’ 
" BPs cdccdevvctes ove 9 14 6/48. discount allow ah on less 
pestssnenninnes 9 ll | than . lots. 
Red, Venetian, American 
notion, ® 2 Db. {8 3 38 Celors in Oil. 
e nglisn 
+ — Burnt and = rr 
ee ee 
Sienna, Ital., surat Lum Bes 
Seune, Ital. a « 13 
enna, Ital., Raw Lum 
—— American, i... % 1836 
a ae Burnt 3 14 
sand Powdered paabipnaoene : if : 10 
. American........ = Umber, Burnt ... ....ccee- 7 @ 10 
Terra Alba, Fr’ch. # 100 B 90 21. on Putty. 
Terra pee English ....... 50 3 60 
Terra Alba, American No.1 70 75 In wooden pails. . -O1 
Terra Alba,American No.2 40 @ 50 In tin cans. . ese -02 
i Turkey, But. ene j In bladders..........--+- ‘ < 
Umber, Lurkey Bnt.Ln ae 3 Spirits Turpentize. 
Umber, Turkey, Raw and In regular bbis.............. @ .. 
Powdered. ..... fetes In machine bbis............ sone ee 
Umber Turkey, R’w Lmps @ 
Umber, Turkey,Bnt.Amer. 14@ 1 Glue. 
Umber, Turkey, R’w Amer. 5 le 
Yellow, Chrome............ 1 3 Low Gradeé........0....8 B 8 10 
Vermilion Americ: Lead. 11 1 Ceieetnearamseupenes 2mm 14 
Vermilion, ver, bulk. 64 $ 66 138 @ 6 
Vermilion, igka’e. pees. 65 67 17 20 
Vermilion, Quic er, 10 22 
smaller pkgs....... senate 69 71 10 16 
Vermilion Import 80 85 126 . 
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CURRENT METAL PRICES. 


JUNE 24, 1891, 


‘The following quotations are for small lots, Wholesale prices, at which large lots only can be bought, are given elsewhere in our weekly marke! reports. 





IRON AND STEEL. 


Bar Iron from Store. 
Common Iron : 
to 2 in. round and square.. 
ouht watastincee on. bw 2.00 @ 2.109 
to 2 im. re d and 
round an bi 
Teenie es in tae abe cua Lem 210@ 2.90 
Ph i0S ta. 5% tS le 
1to6m. x Mand 5-16.. ........ 2.30 -50¢ 
Bote 1-16 round and sq..B Bb 2.20 @ 2.4C¢ 
Siar ee ease teen base oe Biwbs BD 2.40 @ 2.60¢ 
S Best ” Iron, base price..@ D........ 3. 00¢ 
Burden’s “ H. B. & 8.” Lron, 
Ree. whe chh 0005000 s000ds: ceseses eD........ 2 80¢ 
“ Fon kkinGd ohd cgneibbecneyé> BD... 0200 38.00¢ 
BOSD nc 6000 06000. cvccccesccscsoccccces 4.00¢ 
Norway Shapes......... 3} Wekecbdsddasauenés 5.00¢ 
Merchant Steel from Store. 
Per pound. 


a and Bessemer Machinery, 
aene Sale Shen, Sas 











¢ 
¢ 
Me 
R.G ouae, 
8.75 ¢ 
pooced ¢ 
eveved © 
poset o 
sooaee® 
q 
coocel® 
eee 
a 
coccsel 
os ow 
ous 
aie 
ee 
Dis ¢ 
17 ¢ 
16 ¢ 
Dis ¢ 
12 ¢ 
1 ¢ 
9¢ 
8 ¢ 
16 ¢ 
14 ¢ 
124g¢ 
6 ¢ 
wv ¢ 
Per B 
I TR innns. noneenpensiebessssese60cscnse --23¢ 
Straits. mabe snenenstaneasaaanensenasaness Tt 
Geraits in am ScagnsenGennenens®..000es sees --.24e 
Tin Piates. 
Per box. 
Gelyn Grade... . 10, 0 x 14 ° $6.50 
-' “see pe pee 6.75 
“ 3 ps.saee Ee 6.5 
SC, 8 cgsccss En = ssb0 18 20 
S aoee ot Dew. <0 8.00 
. 3 US . seas 8 25 
Ss © TA ES oso 8 00 
=", Fh lpetesann is se 16 00 
6 ~ eee Mines “enw 6 00 
Se 2 som 0) _———_ 7.0 
Galland Grade xil4,, .... 6.50 
« 7 . adviab ER.” see 6 75 
os necks as ‘exe 6.40 
bd  nenennnttl iice « ees 765 
bed .. .ctacegiat ie ces 8:00 
@  pesceta meee te 
Allaway Grade...... iis sane ; 
“ ° o ost Ee BOlt’ “occe 6.30 
Sd e+ ee IO, 14x 20.. .... 6.15 
« O = ccccnGns 46s 12.00 
“ OO  cccnc ns thes 7.30 
“ OS =. -cbvekey EB. 7.60 
ééae¥ IX, 14x 2.. 7.30 
- ° ‘poi aI - 14.0 
Sane x ° 5.80 
« ° ‘DE wea It, 6.00 6.80 
Coke Plates.—Bright. 
Steel Coke.—IC, 10x14,14x20,. .... @ $5.70 
10z2.. ... 7.85 
Ox. ... 11.20 
IX, 10x 14,14x20., .... 6.60 
BV Grade.—IO, 0 xi4i4c®, .... 5.70 
Charcoal Plates.—Terne. 
Dean Grade.—I0, 14x W.. ..... ease $5. 
0x... ae 10.60 
IX, 14x @... wo 6.20 
GE Bccciscée + none 12.35 
Abecarne Grade.—IO0, 14x %... .... 5.25 
SPB Geacs ska 10.60 
TE PAB iecs cee 6.35 
Mx cove 12. 


Tin Boiler Plates. 


IXX, 14x 2........ 112 sheets....... .... @ $13.50 

IXX, 14x 28........112 sheeta.... esse 18.75 

IXX, 14x31... .... 112 sheets ..... .... @ 15.8 
Copper. 


Dury: Pig, Bar and Iugot, 154¢; Old Copper, 1¢ 


8D. Manufactured (including all articles of | Nos. 


which Copper is a component of chief value’, 
85 ¢ ad valorem. 


Ingot. 
BOND. 6< Atascasts  pennndessseedeace @i5 ¢ 
Ansonia Grade Arizona ... ...... « . @& 18%¢ 
Ansonia Grade Casting .. . . .... «+-.. @ 12%¢ 


Sheet and Bolt. 


Prices adopted by the Association of Copper 
Manufacturers of the United States. December 
5, 1890, being quotations for all sized lots. 


3 ——— 
5 


Not wider than 
Not longer than 
Over 64 oz. 
32 to & oz. 
16 to 82 oz. 
14 to 16 oz. 
12 to 14 oz. 
10 to 12 oz. 
10 





Ht 


Over 84 in. wide 


All Bath Tub Sheets..... 16 oz. 14 oz. 12 02. 10 oz, 
Per cone wenn eae 0.29 0.31 0.85 
Bolt Copper, $ mch diameter and over, per 
@0 inches in diameter and less, 8 cents 
et poems aeeemce ones Suustpetecs of Chest 
pper of the same thickness. 


ee 


4 ounce 
12 ounce 
0 ounce 


to square foot and heavier 
and up to 14 ounce to square foot..... 27¢ 
and up to 12 oumce............... —— 
I Ae tnckn utes Asessaepensael 32¢ 
less than 8 inches diameter 2 cents per 
pound additional. 

Circles over 13 inches diameter are not classed 

as Copper Bottoms. 


Tinning. 
sheets 10,12 and 14 x48 
er ~ on one side, x 


Tinning sheets one side, 30 x 60 each........ 
——— boller manea, Sin chose incxer 
For tinning boiler sizes, 8 in. (sheets id in. x 56 


OR CORR eee Bee 


For tinning boiler sizes, 7 in. (ahoote id tncx te” 


eee eeeeenee 


at 


SRG: Bede: ai<séereas magsesine sevesecorsvns 12¢ 
sheets on one other sizes, 
8q GOR abaca-cccceon nee eer i PS zee 


uare eedece. 
For tinning both sides double the above prices. 
Planished Brass and Copper. 
14 x= 48, 14 x 62, 14 x 56, 14 x GO in. 
and heavier. . 





14 and 16 os. 33¢. By the case...32¢ # BD 
12 os. and lighter........... 85¢. By the case...34¢ ® B 
24 x 48 and 30 x 60. 

14 and 16 os. and heavier. .36¢. 12 0s........... 80¢ # D 
Seamless Brass and Copper Tubes 
0. @. . &. % iw! & uw 1 | is 

814 612 87/ 88| 80/| 29; 28| 27| 
15 13| 38/| 336| 81) 80| 20) 28) 25 
16 14; 39 /| 34) 32/ 31) 30| 20) 2 
17 16 | 40; 35 | 88| 20; 81/ 30) 2 
18 16| 42/) 86; 34; 82) 81 /| 3O| 27 
19 17| 43/| 37/| 36) 34/| 838) 38/| 2 
20 18-19 | 44/ 30; 37| 36) 36| 34/ #1 
21 20; 46); 41; 39; 88/| 87) 86/| 84 
22 21; 48) 42) 4; 39/ 38) 87/| 36 
23 22) 50) 44/ 42) 41) 40/| 80); 39 
24 23; 563), 46) 44) 43) 41) 40) 41 
25 24) 56/1 40; 46/| 45/1 44/ 483) 45 





Copper Bronze and Gilding Tube, 3¢ # ® additional. 


Brazed Brass Tubing. (To No. 20, inclusive. 
Above 5-16 inch to 3 inch, imclusive ..... . ..........85¢ 
above Sinch.......... e 





Plain, 4 inch. Jo coneccccsccoccce eocegees oy 
SE noo ol aca cdsepastenenee 
Fancy tubing, Bi ee 
bronse Tubing, $¢ #'® more than Brass. 5 





Roll and Sheet Brass. 
(Brown & Sharpe Standard Gauge.) 


Common High Brass :| tn. | in. | in. |in,/in, 
ider t 2 10 | 12 
and including 10 | 12/14 


Nos. 21, 22, 23 and 24.|.22 |.23 
25 ‘and 26......... 4g|.233¢| 2414 
Nos, 27 and 28..... ... 24 





Common High Brass:| in. | in. | in. |in./in. 
Wider than 26 | 28 
and including 26 | 28 | x0 


To No, 20, inclusive...|.86 |.89 |.42 |.46/.50 
Nos. 21, 22, 37 |40 [48 
Nos. 25 and 24......... 38 |.41 |.44 
Nos, 27 and 28......... 39 (42 |.45 











No. 17 and No. 18.........0...008 
maw * 


. 





re 


Spring Wire, 2¢ # DB advance. 
Copper Belt and Hose Rivets and Burrs. 





Tobin Bronze—Rods. 
44 inch and larger..... $d0cdecceeecten Kes wee 18¢ # D, net 
Tobin Bronze—Piston Rods. 


1% inch and smaliler..........:... cuceeseee 19¢ # BD, net 
QUST TOG TGs oo cnc cccccccccoccccecctesceceete 2l¢ # D, net 


Spelter. 


Duty: . Bars and Plates, $1.50 @ 100 B, 
Western OP. saneen onnelene éagneee 6 ¢ 
Bertha (Pure) «=... wssssececceecceces SQEGD ¢ 


‘ : , $28 100d. Old b. 
Duty: Pig. we ED Lead, 2¢ 8 Pipe 


MUROTIEREE occcc 2.00 .cccccvnvcésteseege AGEs 
¢ @ 546 


Tin- Pipe, sub: 00 trade discount...” ‘ins 
Block Pipes, subject to trade discount.. .. 
Sheet, subject to trade discount.............. 


Solder. 
|e" CasrambeGh)... vccdcindese.coteschos me 
ND as at) catennee cones -. . 11944 @ 144 
The prices of the other Solder 
im the mar indicated by . brands vary 
composition. 
Antimony. 
iin sd sadiends 0“ Roos -cnene BD 16¢ @ 16Ke 
Healate's. .cccccses- v0 gieadesiies oor. 
ALUMINUM. 
Prices in Ingots. 
In lots of 2000 B and OVEF. ............ceeeeee 8 D $1.50 
Old Metals. 


(Prices Paid in New York. 
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YoU . POWER, 
YOUR BELTS, 


YOUR MONEY 


li rn nt TRADE MARK. 







— 
sormioun VW addi ng 


Patent SUPERIOR TO ALL IMPORTED WADS. 
m Leather 


Polley | Black Edge, Pink Edge, Card Board, 
Covering. White Felt. 


SHULTZ BELTING CO., St. Louis, Mo. 
SEND FOR CATALOGUE, 


“THE HOOKER” 


Tee tere” "The Union Metallie Curt (ridge Co, 


For Catalogues and Information, address 


HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 30 West Randolph St., BRIDGEPORT, CONN. 


St. Louis, Mo. Chicago, Ill. 


Magnolia Metal. 


out aat-ervcier wes) RANDOLPH & CLOWES, 








For Rolling-Mill, High-Speed : menace : 
gy Engine ona all "Machinery WATERBURY, " . CONN. i 
, ° . Rs ee Branch Depots: 131 Worth St., New York; 71 West Washington St., Chicago, Ill. : 
agnoliaAnti-Friction Metal Co. 
oeand iis Maeve. 191 High St., Boston, Mass. 
74 Cortlandt St., New York. Lon- MANUFACTURERS OF BRAZED TUBE AND 








BROWN’S PATENT SEAMLESS DRAWN COPPER HOUSE BOILERS. 


~~ SEAMLESS DRAWN BRASS AND COPPER TUBING. 


ir ae <cS The Original Unvulcanized Packing 


JNK ara A PACK CALLED THE STANDARD~As'* ts the Packing by which 


all others are com 


Accept no pong 9 ~ _——s PACKING unless 
stamped with our rad 


.: Somme STRE 


ET, N.Y. 
105 MILK ST REET, BOSTON. 
21 NORTH FIFTH ST., PHILA. 


54 DEARBORN ST., CHICAGO. 


THE ALUMINUM BRASS AND BRONZE CoO., 


MANUFACTURERS OF 


BRASS azxv COPPEF 
SHEET, RODS, WIRE*AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper_Alloys. 


White Mountain, Granite State and Arctic| Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
The best lt ~eeene ERS. market. - A A A S e 


Manufactured b 


The White Mountain Freezer Co, |ompliments of the Season. 


For sale by all leading ee in peewure and house 
A. J. JORDAN, ST. LOUIS. 


2 | 


CENTRAL OIL STOVE CoO. 






DAILy (pacity 1100 = 







ADDRESS, 


COE OKe tne” 7 


TTSBURGH, 


ea Ovens us @uneLisvitte ont 


Adams & Westlake, Dangler, eo 
. Fl ’ ’ 
SHAKE | “™°Chanipion, “Datend, Ontos 
Crown, Wm. Vogel & Bros. 
wy OIL STOVES. 
Cee ne Ot St ouare | BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO, 
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Yer pote AND 
COPPER Co., 


om < OF 













For Electrical Purposes, 

Bare and Covered 
PATENT PLANISHED 

COPPER, 

Seamless Brass and 

Copper Tubing, 

Sheet, oo Rods, 
re, O'N eils’s 

Patent Nickel. 
lated 


Copper, &c. 


Sole Mfrs. 


TOBIN 
BRONZE 


Condenser Plates. 


RODS FOR PUMPS 
AND BOLTS. 


19 & 21 CLIFF STREE 
NEW YORK. 


Hendricks Brothers, |. 


Proprietors of the 





Waterbury Brass Co. 


Established 1845. 


4 Sheet, Roll and Platers’ Brass, 


Cause Shree. Ce 


r, Brass A. Ger- 
Sica ¥ Tre frase 


Copper Rivets ed Burs, 
Brass Kettles, Door Rail, Brass T: Per- 
cussion Caps, Powder Flasks, Me c 
Eyelets, Shot nan, See Meas- 

ures, &c., andsmall Brass Wares 
of every description. 
Cartridge Metal in Sheets or 
Shells a Specialty, 


Sole Agents for the CAPEWELL MFG. CO.’S 
Line of aoe goods. 


BELLEVILLE COPPER ROLL'G MILLS | 206 crontway, now York. 126 ty Bt, Prov 


Manufacturers of 
Braziers, Bolt and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 


Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, 
Lead, Antimony, etc. 


49 CLIFF ST., NEW YORK 


Bet. Beekman and Fulton Sts. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trimmings, 
Clocks and Fly Fan Movements, Lamps and 
Trimmings, Kerosene Burners, 
Plumbers’ Materials. 


Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


MANUFACTORY, WAREHOUSE, 
Bridgeport, Conn.|19 Murray St., N: ¥. 





JOHN DAVOL & SONS, 
AGENTS FOR 
Brooklyn Brass & Copper Co., 
DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, - New York, 


dence, R. |. 
MILLS AT WATERBURY, CONN. 


THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bils of Superior Quality. 
NEW YORK. 





294 Pearl St., 


Rome Brass and Copper Mills, 


ROME, N. Y:; 
— MANUFACTURERS OF — 





Roll and Sheet Brass and German Silver 
Brass, Copper and German Silver Wire 
Brass and Copper Rods and Brased Brass Tubing 
Rivets and Burs 
Seamless Brass Ferrules 
Check and Key Tags 
Brasiers and Sheathing Copper 
Copper Bottoms 
Bolts, Circles, &c., &e. 


Tue Plume & Atwooo Mec. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 
WIR 
GERMAN SILVER AND GILDING METAL 


COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain, 
Kerosene Burners, Lamp 
Trimmings, £0. 

18 MURRAY S8T., NEW YORK. 
71 PEARL ST., BOSTON. 
115 LAKE 8T., CHICAGO. 


ROLLING MILL, | FACTORIES, 
THOMASTON, CONN. WATERBURY, CONN, 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 
JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Kerosene Burners in 
great variety. 


25 Park Place, 
New York. 


SCOVILL MFG. COMPANY, 


Manufacturers of 


BRASS 


Sheet, Wire, Tubes, 
BUTT HINCES 
BUTTONS, 
LAMP Coops, 
NOVELTIES. 


PURE ALUMINUM 


d SHEETS. 
FACTORIES, ES, WATERBURY, CONN. 


pyrors 
423 Broome Guest. New 
0 Lake Street, Chieago 


FACTORIES: 
Waterbury, Conn. 





High Street, Boston. 


J. M. Stutzman, !8! William St., N.Y. 


MANUFACTURER OF 














BRASS Goonpvs MFG. COO., 
Manufacturers of Stamped Brass, Silvered and Tin Goods, Hyatt’s Patent Brass and Lron Spring Bolts, 


BRONZEH DOOR KNOBS 
Bronze = ay Tpennine, ua, Roses, Plate-Escutcheons, Socket &c., Muci Brushes, Patent Mirror Pin 
ion Business 8, Mirrors for Perfume Bot tles. Hovatties ct New Dealene made to order. 


teens 88 Chambers St., New York, Factory, 250 to 254 State St., B’klyn, 


Superior Steel Stamps 


Steel Alphabets 
Brands, Seals, Steel 
Stencil Cutting 

es, Soap Moulds 
ai —_— ps, Box 
. &C 








CROWN SMELL. TINGS COMPANY, 


Chester, Pa. 


Bronzwe, Brass and Composition Castings. 


Inventors and Sole Manufacturers of 


“Crown Bronze” Bearing Metal and “Crown ROLLING MILL Babbitt Metal.” 


Manufacturers of PHOSPHOR-BRONZE TO PENNSYLVANIA RAILROAD. 
Specifications in ingot metal or castings. 









y REMOVED TO 96, 98, 100 and 102 READE STREET. 
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‘TRADE MARK. 


Gun Wadding | 


SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, j 
White Felt. 


“THE HOOKER” 


cecomcomes... The Union Metallic Cartridge Co, = | 


HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 30 West Randolph St., BRIDGEPORT, CONN. , 


St. Louis, Mo. Chicago, IL. 





Magnolia Metal. | RANDOLPH & CLOWES. — 
German 


Governments. 


WATERBURY NN. 
Best Anti-Friction Metal Oo 7 
For Rolling-Mill, High-Speed —SOLE MANUFACTURERS OF—— i 
Engine - = eeney a 
arings. j e ! 
MagnotiaAnti-Friction metaice.| BTOWN'S Patent Seamless Drawn Copper House Boilers. ' 
Owners and Sole Manufrs., ¥ 
74 Cortlandt St-. New York. Lon- CANNOT COLLAPSE. WILL NOT LEAK. 
Ordinary boiler tested for working pressure of 90 to 100 lbs. Extra heavy tested for working 
pressure of 150 to 160 }bs. Ample factor of safety allowed for each of the above pressures. Made 
of two seamless drawn copper shells. Handsomest, best and strongest in the market. Send for 


circular giving instructions for prevention of accidents. Also proprietors of the Brown & Bros. : 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Mills. 


JENKINS BROS.’ VALVES.) 71 John St., New York. 
E very valve tested and warranted, all parts interchangeable : 
WN othing but best Steam Metal used in the manufacture. 2i N. Fifth St., Philad a. 
K eyed Stuffing Box and Disc Removing Lock Nut 

1s used only in the Jenkins Bros. Valves. | 54 Dearborn St., Chicago. 
None are genuine unless stamped with “ Trade-Mark.” — Fi 
$ hould you order INSIST on having Jenkins Bros.’ Valves 105 Milk Street, Boston 


THE ALUMINUM BRASS AND BRONZE CoO., 


Se oe 


ee 









DAILY (PACITY 1100 = 





MANUFACTURERS OF 
SFRICK neg Dg BRASS azdD COPPER. | 
VE prrsiveen =F SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain, Granite State and Arctic) Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
ICE CREAM FREE ZERS. TS Ake ~  Be nny, a agree oo eo 


The best and most + peanier ls me on the market. 
y 


The White Mountain Freezer Co., 


NASHODA, N.H. 


For sale by all leading jobbers in hardware and house- 
furnishing goods. 


een Se ET, 


AMPLE orders from dealers who have 
not yet handled my fine ‘‘ AAAr” Pocket 
Knives, Razors, Butcher’s Knives, &c., will 
receive the same careful attention as though 
the goods were selectedin person. Catalogue 
sent to the trade. } 
A. J. JORDAN, St. Louis. 


Factory, - East India Werks, Sheffield. 








CENTRAL OIL STOVE Co. | 

Adams & Westlake, Dangler, Monitor, 0 

American, Florence, National, Wi 
Champion, Garland, Union, 

Crown, Wm. Vogel & Bros. i 


i) OIL STOVES. 
. FO a BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE 


ANsonia Brass 
s° Corprer Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


Tue PLume & Atwooo Mee. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WIR 


=~ |GERMAN SILVER AND GILDING METAL 


Waterbury va 6 











ingot Copper. Established 1845. ’ Pins, Brass Butt Hinges, Jack Chain, 
SOLE MANUFACTURERS x Bu ° 
aon seen Sheet, Roll and Platers’ Brass, wey tag 
German Silver, Copper, em ~¥ Ger- . 
Tobin Bronze| °™22ss:v 

Copper meee 18 MURRAY ST., NEW YORK. 

Condenser Plates, Pump Linings and Wire |Copper Rivets and Burs, 71 PEARL 8T., BOSTON. 
RODS FOR PUMPS AND BOLTS. "oussion Caps, Powder asks, Metallio 115 LAKE 8T., CHICAGO. 


Ryetete,t hot ee Se = ROLLING MILL, FACTORIES, 

c., and smal) Brass ares 

19 & 21 Cliff St., New York. Oot every description. meee Sie. | eeeeece 
———_— nn | Oenieides Meal to Sheele or 


Hendricks Brothers, | Suews « Spectaity, Holmes, Booth & Haydens 





Proprietors of the Line of Sporting goods. 

BELLEVILLE COPPER ROLL'G MILLS | 206 arcadway, now York 126 Eddy St., Prov MANUFACTURERS OF 
Manufacturers of dence, R. |. 

Braziers, Bolt and Sheathing MILLS AT WATERBURY, CONN. Sheet, Rell Brass, Brass and 


German Silver Wire. 


COPPER. THE 
copper wire AND RiveTs.|New Haven Copper CO.,\coppeR RIVETS AND BURRS. 


Importers and Dealers a SOLE MAKERS OF 
Ingot Copper, Block Tin, JACK CHAIN. 


49 cuir eT. NEW YORK, POLISHED COPPER SEAMLESS TUB, BRASS AND COPPER. 


and Copper Tubing. 





t. Beekman and Fulton = 
. sgn spe SS Under Patent of T. James, Sept. 12, 1876. — a= aa Wire for Elec- 
ALSO MANUFACTURERS AND tric Lighting nd Street BRail- 
} BRIDGEPORT BRASS CO. - DEALERS IN way Use. Prom Goods and 
, MANUFACTURERS OF ae Kerosene Burners in 
Sh d R I B BRAZIERS’ & SHEATHING COPPER, — “a a ea 
eet all 0 lass, Kettles, Bottoms, Bolts, Circles, &c., FACTORIES! e, 
‘ Brass and Copper Wire and Tubing, ALSO MANUFACTURERS OF Waterbury, Conn. New York. 
i SEAMLESS AND BRAZED TUBING, COPPER | (Cast Steel Augers and Bils of Superior Quality. 
| AND IRON RIVETS, a SCOVILL MFG. COMPANY, 
7 Ollers and Cuspadores, Lanterns and Trimmings, | 294 Pear! St., NEW YORK. Manufacturers of 
Ciocks and Fly Fan Movements, Lamps and — 
; Trimmings, Kerosene Burners, 5 BRAS Ss 
Plambers’ Materials. Tut 
Particular attention paid to cutting out Blanks Rome Brass and Copper Mills, yer ” 
' and manufacturing Metal Goods. ROME, N. Y,, —_ HINGES ONS, 
| Bridgeport, Conn. |19 Murray St., N; ¥. ee "LAMP coops 
i ___ | mom ené gheet Brass ané German Sliver NOVELTIES. 
“ Brass, Copper and German Silver Wire 
| JOHN DAVOL & SONS,| "yuemtemenn nn war [PURE ALUMINUM 
j Rivets ené Burs FACT RIES, ES, WATERBURY, "CONN. 
he Brooklyn Beees os Copper Co., neon CTO . 
2. Check and Key Tags 428 Broome Street, New York. 
- INGOT COPPER, SPELTER, LEAD, TIN, 0 Lake 8 rect, ial Dtrect, Seton. 
ANTIMONY, SOLDER & OLD METALS, yore ee SeeeenED Sige 
} 100 John Street, - New York, Bolts, Circles, &c., &. me M. Stutzman, 181i William St., N. ¥, 


MANUFACTURER OF 


; BRASS GOODS MFG. CO., Superior Steel Stamps 


Manufacturers of Stamped Brass, Silvered and Tin Goods, Hyatt’s Patent Brass and lron Spring Bolts, 





f 
i BRONZE DOOR KNOBS Brands, Seais,sreel 
Bronse and re ey! Roses, Pinte Eepetenes Socket Shel Muci Brus. Patent Mirror Stencil 
Business Cards, Mirrors for Perfume Bo Bottles. Sorethen at New =F to onder. = Dies, Heap iss lds 
—_ 








eden 88 Chambers St., New York. Factory, 250 to 254 State St., B’klyn, 


CROWN SMELTING COMPANY, 


Chester, Pa. 
Bronwc, Brass and Composition Castings. 


Inventors and Sole Manufacturers of 


sé . . 
Crown Bronze” Bearing Metal and “Crown ROLLING MILL Babbitt Metal.” 
Manufacturers of PHOSPHOR-BRONZE TO PENNSYLVANIA RAILROAD. 

Specifications in ingot metal or castings. 
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SHULTZ BELTING CO., St. Louis, Mo. 
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“THE HOOKER” 


Teemweowse The Union Met ullis & Lortridge Co, 


HOOKER-COLVILLE STEAM PUMP CO., 
24 and Carr Streets, 30 West Randolph St., BRIDGEPORT, CONN. 


St. Louis, Mo. Chicago, IL. 


Magnolia Metal. 


owt nitrite wees! RANDOLPH & CLOWES, 













For Rolling-Mill, High- . ee 
Engine and all ‘eee WATERBURY, - +. CONN. 
ari ngs. 
Branch Depots: 131 Worth St., New York; 71 West Washingt Rus > 8 
Magnolia Anti-Friction Metal Co. ar ‘Shtsinne St., Chicago, I! 
Owners and Sole Manufrs., 9 “* on, $s. 
4 Cortlandt St., New York. Lon- MANUFACTURERS OF BRAZED TUBE AND 










7 Office, 75 Queen Victoria St. 


SEAMLESS DRAWN BRASS AND GOPPER TUBING. 


BROWN’S PATENT SEAMLESS DRAWN COPPER HOUSE BOILERS. 


Cue cas The Original Unvulcanized Packing 


TRIE 


CALLED THE STANDARD™As:¢ 's the Packing by which 


all others are com 


Aceept no packing 0 -- ey PACKING unless 
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1 JOHN STREE 


E | 105 Mt ILK STREET NROSTON 
2k NORTH FIFTH si., PHILA. 


54 DEARBORN ST., CHICAGO 


THE ALUMINUM BRASS AND BRONZE CoO., 


MANUFACTURERS OF 
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3 TTSBURGH 
2 Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain, Granite State and Arctic| Stewart Building, 63 Chambers 8 St., New York. Rolling Mills, Bridgeport, Conn. 
Ice Cream Freezers. (4 j JORDAN, -  - 417 .N. Broadway, St. Louis. 


The best and most popular line on the market. 


Manufactured by 
The White Mountain Freezer Co., ¥ yo 
For sale by all ening Jobers ah hardware and house- ri L cur 


6, 8 and aa BAKERS HILL, SHEFFIELD. 


CENTRAL OIL STOVE CO. | 





Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
SHAK E Champion, Garland, Union, 
Crown, Wm. Vogel & Bros, 
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THE 


Ansonia Brass 


s° Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


Hendricks Brothers, 


Proprietors of the 


BELLEVILLE COPPER ROLL'G MILLS 


Manufacturers of 


Braziers, Bolt and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, 
Lead, Antimony, etc. 


49 CLIFF ST., NEW YORK, 


Bet. Beekman and Fulton Sts. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 








Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


MANUFACTORY, WAREHOUSE, 
Bridgeport, Conn.|19 Murray St., N. ¥. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, ~ New York. 





Waterbury Brass Co. 


Established 1845. 


Sheet, Roll and Platers’ Brass, 


German Saver. Os ~— pom a ont Ger- 
man Silver 
Copper a 


Copper Rivets and Burs, 


Brass Kettles, Door Rail, Brass T: Per- 
cussion Caps, Powder Fiasks, a lic 
ay hot Sa ae ane eas- 

ures, &c., and smal 
of every description. 
Cartridge Metal in Sheets or 
Shelis a Specialty, 


Sole Agents for the CAPEWELL MFG. CO.’'S 
Line of Sporting goods. 


DEPOTS: 
296 Broadway, New York. 126 Eddy St., Provi- 
dence, R. |. 


MILLS AT WATERBURY, CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 


294 Pearl St., NEW YORK. 


Rome Brass and Copper Mills, 


ROME, N.Y., 
—— MANUFACTURERS OF — 


Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &e. 





BRASS Goonwvs MEG. oo., 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 


BRONZEH DOOR KNOBS 


Bronze and Plated Thimbles, Roses, Plate-Kscutcheons, Socket Shells, &c., Mucil Brushes, P: 
Cushion Business Cards, Mirrors for Perfume Bottles. Novelties of New igns made oy gee — 


Salesroom, 88 Chambers St.,New York. Factory, 250 to 254 State St., B’klyn, 
Practical Electric Bell Fitting: 


A TREATISE ON THE FITTING-UP AND THE MAINTENANCE OF ELECTRIC BELLS AND ALL THE NECESSARY APPARATUS, 


By F. C. ALLSOP, 





CONTENTS.—Wiring, Soldering and Joining Wires and EarthTConnections. Pushes, Pulls, 
Contacts and Switches. Bells, Relays and Indicators. Batteries. The Magneto Bell. Connect- 
ing-up. The Detector and Localizing Faults. Portable Sets. Index. 


1,2 pages, with 141 illustrations, 12mo, cloth, $1.25. 


Sent, postpaid, on receipt of Price, by 


DAVID WILLIAMS, Publisher and Bookseller, 96-102 Reade St. 


Tue Plume & Atwooo Mre. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 
Win 
GERMAN SILVER AND GILDING METAL 


COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain, 
Kerosene Burners, Lamp 
Trimmings, £c. 





18 MURRAY ST., NEW YORK. 
71 PEARL S8T., BOSTON. 
115 LAKE ST., CHICAGO. 


FACTORIES, 
WATERBURY, CONN. 


ROLLING MILL, 
THOMASTON, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 


JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Kerosene Burners in 
great variety. 


FACTORIES: 25 Park Place, 
Waterbury, Conn. New York. 


SCOVILL MFG. COMPANY, 


Manufacturers of 


BRASS 


Sheet, Wire, Tubes, 


BUTT HINCES 
BUTTONS, 
LAMP COOoDs, 
NOVELTIES. 


PURE ALUMINUM 


INGOT and SHEETS. 
FACTORIES, WATERBURY, CONN. 
DEPOTS 
423 Broome Street, New York. 
210 Lake Street, Chicago. 
_ ) High Street, Boston, 


WILLIAM S. FEARING, 


100 Chambers St., NEW YORK, 
SELLS TO THE TRADE 


Sheet Brass, Fancy Sheet Brass, 
German Silver, Copper, Brass 
and German Silver Wire, 
Brazed and Seamless Brass and 
Copper Tubes, Brass and Cop- 
per Rods, Brass Ferrules, 
Seamless Copper House Boilers, 
Sheet and Ingot Copper, Spelter, 
Tin, Antimony, Lead, &c. 


J. M. Stutzman, {81 William St., N.Y. 


MANUFACTURER OF 


Superior Steel Stamps 


Steel Alphabets 
ds, Seals, Steel 
Stencil il Cutting 
Dies, Soap Moulds 
Brass ‘Stamps, Box 
Dies, &c, 









NAME STAMPS 
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TRADE MARK. NT 


5 Lok) 
“un Wadding 
SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, 
White Felt. 


“THE HOOKER” 


eenmcemes:.. Ne Union Metallic Cartridge Co, 


For Catalogues and Information, address 
HOOKER-COLVILLE STEAM PUMP CO., 





2d and Carr Streets, 30 West Randolph 8t., BRIDGEPORT, CONN. 
St. Louis, Mo. Chicago, Il. : 
Magnolia Metal. 
nallagnola Mel || RANDOLPH & CLOWES. 
Best Anti-Friction | Metal WATERBURY, CONN., 
For Rolling-Mill, High-Speed — SOLE MANUFACTURERS OF— 


usgronrntvctionmosice.| Brown's Patent Seamless Drawn Copper House Boilers. 
“don Office, 76 Gueen Victoria St. CANNOT COLLAPSE. WILL NOT LEAK. 


Ordinary boiler tested for working pressure of 90 to 100 lbs. Extra hesvy tested for working 
pressure of 150 to 160 }bs. Ample factor of safety allowed for each of the above pressures. 

of two seamless drawn copper shelis. Handsomest, best and strongest in the market. Send for 
circular giving instructions for prevention of accidents. Also prorrietors of the Brown & Bros. 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Mills. 


JENKINS BROS.’ VALVES.) 71 John St., New York. 
E very valve tested and warranted, all parts interchangeable ‘ 
WN othing but best Steam Metal used in the manufacture. 21 N. Fifth St., Philad’a. 
K eyed Stuffing Box and Dise Removing Lock Nut 

1s used only in the Jenkins Bros. Valves. 54 Dearborn St., Chicago. 
W one are genuine unless stamped with “ Trade-Mark.” — 

S$ hould you order INSIST on having Jenkins Bros.’ Valves| 105 Milk Street, Boston 


THE ALUMINUM BRASS AND BRONZE CoO., 


MANUFACTURERS OF 












Datty (pacity 1100 (ARS 


ADDRESS, (2)/ ' : : 
CF RIK One BRASS axnd COPPER 
Qo rr sun SHEET, RODS, WIRE AND CASTINGS. 





Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain, Granite State and Arctic! Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
Ice Cream Freezers. 
The best and most | ee ye the market. 


The White Mountain Freezer Co., 


NASHAUA, N.H. 
For sale Hi lead in hard id hy 
8 by a aaa : ware and house- 


I have a few exclusive 
Patterns of Pen Knives 
and Razorsthat will prove 

rofitable to dealers mak- 
7 ing a specialty of fine 

goods. 
A. J. JORDAN, 
ST. LOUIS. 
FACTORY : 


East India Works, Sheffield. 


CENTRAL OIL STOVE CoO. 


Adams & Westlake, Dangler, Monitor, 








American, Florence, National, | 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 


OIL STOVES. 
BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO, 
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THE 


Ansonia Brass 
s° Copper Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and W re. 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


Hendricks Brothers, 


Proprietors of the 


BELLEVILLE COPPER ROLL'G MILLS 


Manufacturers of 


Braziers, Bolt and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, 
Lead, Antimony, etc. 


49 CLIFF ST., NEW YORK, 
Bet. Beekman and Fulton Sts. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 





Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


MANUFACTORY, AREHOUSE, 
Bridgeport, Conn, | 19 mescan St., N. ¥. 


JOHN DAVOL & SONS, 
AGENTS FOR 
Brooklyn Brass & Copper Co., 
DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 





Tue PLume & Atwooo Mre. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WIR 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain, 
Kerosene Burners, Lamp 
Trimmings, £o. 





Waterbury Brass Co. 


Sheet, Roll and Platers’ Brass, 


German Silver, Co ae pum ond Ger- 
man Silver 
Copper Tubing, 


Copper Rivets and Burs, 


Brass Kettles, Door Rail, Brass T: Per- 
waa kor Boece ae Near” 
e ot Pouc ‘a eas- 
. mail Brace 


18 MURRAY 8T., NEW YORK. 
71 PEARL 8T., BOSTON. 
115 LAKE ST., CHICAGO. 


ROLLING MILL, FACTORIES, 
THOMASTON, CONN. | WATERBURY, CONN. 


Holmes, Booth & aydens 


MANUFACTURERS OF 


of every densription. 
Cartridge Metal in Sheets or 


Shells a Specialty, 


Sole —_-> for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 


DEPOTS: 
i ‘ en aac aat eat Sheet, Roll Brass, Brass and 


MILLS AT WATERBURY, CONN. German Silver Wire. 
THE 


New Haven Copper Co.,|COPPER RIVETS AND BURRS, 
JACK CHAIN. 


SEAMLESS TUBING, BRASS AND COPPER 


oe Brass and Copper Tubing. 
and Insulated Wire for Elec- 
aii Lighting and Street Rail- 
way Use. Lamp Goods and 
Kerosene Burners in 
great variety. 


BRAZIERS’ & SHEATHING COPPER, FACTORIES : 25 Park Place, 


Kettles, Bottoms, Bolts, Circles, &c., Waterbury, Conn. New York. 


ALSO MANUFACTURERS OF SCOVILL MFG. COMPANY, 


Cast Steel Augers and Bils of Superior Quality. Manufacturers of 


294 Pearl st, NEW YORK. BRAS S 


Sheet, Wire, Tubes, 


Rome Brass and Copper Mills, | surr HINGES, 


ROME, N.Y., LAMP COODS, 
—— MANUFACTURERS OF — NOVELTIES. 


PURE ALUMINUM 


FACTORIES. ES, WATERBURY, CONN. 
EPOTS 


SOLE MAKERS OF 


POLISHED COPPE 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 


423 Broome ee 7 men York. 
0 Lake Strest, Cheese. 
High Street, Boston 
Check and Key Tags. 


Braziers and Sheathing Copper. 





Copper Bottoms. 


100 John Street, ~ New York. Bolts, Circles, &c., &c. 





BRASS Goons MEG. Co., 


Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZH DOOR KNOBS 

Bronze and Plated Thimbles, Roses, sas, Pinte Unoutsheens, Socket Shells, &c., M 

Cushion Business Cards, Mirrors for Perfume Bottles. Novelties of New 


Salesroom, 88 Chambers St., New York. Factorv, 250 to 254 State St., B’klyn, 


Brushes, Patent Mirror Pin 
made to order. 





Practical Electric Bell Fitting: 


A TREATISE ON THE FITTING-UP AND THE MAINTENANCE OF ELECTRIC BELLS AND ALL THE NECESSARY APPARATUS, 
By F. C. ALLSOP. 

CoNTENTS.—Wiring, Soldering and Joining Wires and Earth Connections. Pushes, Pulls, 
Contacts and Switches. Bells, Relays and Indicators. Batteries. The Magneto Bell. Connect- 
ing-up. The Detector and Localizing Faults. Portable Sets. Index. 

142 pages, with 141 illustrations, 12mo, cloth, $1.25. 
Sent, postpaid, on receipt of Price, by 


DAVID WILLIAMS, Publisher and Bookseller, 96-102 Reade St. 


WILLIAM S, FEARING, 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 


Sheet Brass, Fancy Sheet Bre 
German Silver, Copper, Bras: 
and German Silver Wire, 
Brazed and Seamless Brass az: 
Copper Tubes, Brass and Cop- 
per Rods, Brass Ferrules, 
Seamless Copper House Boilers, 
Sheet and Ingot Copper, » 
Tin, Antimony, Lead, &c, 


J. M. Stutzman, !8! William St., N.Y. 


MANUFACTURER OF 
Superior Steel Stamps 
Steel Alphabets 
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vacemeonrs. The Union Metalig Cart tnidge Co, 


HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 30 West Randolph St., BRIDGEPORT, CONN. 





St. Louis, Mo. Chicago, 111. 
Magnolia Metal. 


owt anirrstn wet] RANDOLPH & CLOWES, 


For Rolling-Mill, 
x Engine and all ‘Wethineey WATERBURY, - CONN. 
Ga Bearings. 















Branch ts: 131 Worth St., New Y $ x . 
Magnolia Anti-Friction Metal Co. ch Depots: 131 We ae a + : - a Washington St., Chicago, Ill. : 
Owners and Sole Manu/rs., 9 +» Soston, Mass. 
74 Cortlandt St., New York. Lon- MANUFACTURERS OF BRAZED TUBE AND 


don Office, 75 Queen Victoria St. 





SEAMLESS DRAWN BRASS AND COPPER TUBING. 


BROWN’S PATENT SEAMLESS DRAWN COPPER HOUSE BOILERS. 


Raia cos The Original Unvulcanized Packing 
JENKINS ST Cn CALLED THE STANDARD-As{t isthe Packing ur which 


all others are com 
Accept no posnng os seen rroenac mun 
rad 
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RBORN S8T., CHICAGO 


THE ALUMINUM BRASS AND BRONZE CoO., 


ADDRESS, MANUFACTURERS OF 


EINKORgZ SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain, Granite State and Arctic| Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
Ice Cream Freezers. » arm) & 7 JCRDAN, - JS. JORDAN 


The best and most popular line on the market. 
= ed by MANUFACTURER OF 


‘10.000 Ovens WW Sears ie 
% DAILY (PACITY 1100 * 






anufactur 


The White Mountain Freezer Co., if Y High Class English Cutlery, 


For sale by ail le*furtishing goods. 6,8 and 10 Bakers Hill, Sheffield, Eng. 
417 N. Broadway, = - St. Louis, Mo, 





CENTRAL OTL STOVE CO. 
Adams & Westlake, Dangler, Monitor, ° 
American, Florence, National, 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 


OIL STOVES. 
BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO, 
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THE 


Ansonia Brass 
py? Copper Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and W re. 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - += New York. 
133 & 135 Wabash Ave., - Chicago, lil. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 





Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


MANUFACTORY, WAREHOUSE, 
Bridgeport, Conn.|19 Murray St., Ni ¥. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, - New York. 


Mineralogy Simplified 


Easy Methods of Identifying Minerals, 
including Ores. 





_—___. 


By HENRY ERNI. A. M., M.D 
Fully Illustrated, Cloth, 400 Pages, 
Price, 83.00, 





Sent, post-paid, on receipt of price, by 


DAVID WILLIAMS 


Publisher and Bookseller, 
96-102 Reade Street, . New York, 





Waterbury Brass Co. 


Sheet, Roll and Platers’ Brass, 


German Silver, Copper, Brass and Ger- 
man Silver Wire, Bruss and 
Copper Tubing. 


Copper Rivets and Burs, 


Brass Kettles, Door Rail, Brass Tags, Per- 
cussion Caps. Powder Flasks, Metallic 
Eyelets. ¢ bot Ponches, Tape Meas- 
ures, &c., and smal! brase Wares 
of every description. 
Cartridge Metal in Sheets or 
Shells a Specialty, 


Sole Agents for the CAPEWELL MFG. CO.’S 
Line of Sporting gouds. 


DEPOTS: 
296 Broadway, New York. 126 Eddy &t., Provi- 
dence, R. |. 


MILLS AT WATERBURY, CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 
294 Pearl St., NEW YORK. 


Rome Brass and Copper Mills, 


ROME, N.Y., 
—— MANUFACTURERS OF — 


Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &c. 





BRASS Goonpvs MEG. Co., 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 


a ra BRONZH DOOR KNOBS 
ted Thimb! Pinte Mesuteb 
Bronze les, Roses, eons, Socket Shells, &c., Mucil Brushes, Patent Mirror Pin 


or Perfume Bottles. Novelties of New 


bison 88 Chambers St., New York. 


gus made to order, 


Factorv, 250 to 254 State St., B’klyn, 





HENDRICKS 


BROTHERS, 


Proprietors of the 


Belleville Copper Rolling Mills, 


Manufacturers of 


Braziers, Bolt 


and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 


Importers and Dealers in 


ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 


49 CLIFF ST., 


NEW YORK. 


THe PLume & Atwooo Mee. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 
V7 IR we 
GERMAN SILVER AND GILDING METAL 


COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain, 
Kerosene Burners, Lamp 
Trimmings, £0. 





18 MURRAY ST., NEW YORK. 
71 PEARL S8T., BOSTON. 


115 LAKE ST., CHICAGO, 


ROLLING MILL, | 
THOMASTON, CONN, 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


FACTORIES, 
watt cRBURt, CONN. 














Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 


JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Klec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Kerosene Burners in 
great variety. 


FACTORIES : 25 Park Place, 
Waterbury, Conn, = New York. _ 
SCOVILL MFG. COMPANY, 


BRASS 


Sheet, Wire, Tubes, 


BUTT HINCES 
BUTTONS, 
LAMP COoDs, 
NOVELTIES. 


PURE ALUMINUM 


INGOT and SHEETS. 
FACTORIES, WATERBURY, CONN. 


DEPOTS 
423 Broome Street, New York. 
210 Lake 7 Chicago. 
29 High Street, Boston. 


WILLIAM S. FEARING. 


100 Chambers St., NEW YORK, 
SELLS TO THE TRADE 


sheet Brass, Fancy Sheet Brass, 
German Silver, Copper, Brass 
and German Silver Wire, 
Brazed and Seamless Brass and 
Copper Tubes, Brass and Cop- 
per Rods, Brass Ferrules, 
Seamless House Boilers, 
Sheet and Ingot Copper, Spelter, 
Tin, Antimony, Lead, &c. 


J. M. Stutzman, !8! William St.,N. Y. 


MANUFACTURER OF 


Superior Steel Stamps 





Steel Alphabets 
Brands, Seals Steel 
Stencil Cutting 
Dies, Soap Moulds 
Brase em Box 
Dies, &c 
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“THE HOOKER ” 
STEAM PUMPS. 


For Every Variety of mee 
For Catalogues and Information 


HOOKER-COLVILLE STEAM PUMP C0., 


2d and Carr Streets, 80 West Randolph St., 
St. Louis, Mo. Chicago, Ill. 


Magnolia Metal. 
Indorsed by United States and 
German Governments. 
Best Anti-Friction Metal 

For Rolling Mill, High-S8 
¥ Engine and all Machinery 
Ga Bearings. 
Magnolia Anti-Friction Metal Co. 
Owners and Sole Manufrs., 
" Kin mane St., New York. Lon- 
ftice, 75 Queen Victoria St. 


ai 











1 10.000 OVENS IN QNNELISVILLE REsion.Pa 
e, DAlty (pacity 1100 On 


ADDRESS, 


cinixonag” 


TTSBURGH 


White Mountain, Granite State and Arctic| Stewart Building, 63 Chambers St., New York. 


Ice Cream Freezers. 


The best and most popular line on the market. 
anufactured by 


The White Mountain Freezer Co., 


NASADA., N.H. ° 
For sale by all leading jobbers in hardware and house- 
furnishing goods. 





"nne.an. 60 


noun as Prcacnomares | BOSTON. 


New York, Thursday, February 5, 1891. 





4.80 a Year, including Postage, 
ingle Copies, Ten Cents. 








TRADE MARK. 





Gun Wadding 


SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, 
White Felt. 


The Union Metallie Curt (ridge Co, 


BRIDGEPORT, CONN. 
RANDOLPH & CLOWES. 


WATERBURY, CONN,., 
——SOLE MANUFACTURERS OF—— 


Brown's Patent Seamless Drawn Copper House Boilers. 


CANNOT COLLAPSE. WILL NOT LEAK. 


Ordinary boiler tested for working pressure of 90 to 100 lbs. Extra he»vy tested for working 
pressure of 150 to 160 }bs. Ample factor of safety allowed for each ofthe above pressures, Made 
of two seamless drawn copper shelis. Handsomest, t and strongest in the market. Send for 





circular giving instructions for prevention of accidents. Also proprietors of the Brown & Bros 
‘Lubing and Boiler Works and the brown & Bros. Brass and Copper Rolling Mills. 


Ok == 


JENKINS BROS.’ VALVES.|71! John St., 


E very valve tested and warranted, all parts interchangeable 

Nothing but best Steam Metal used in the manufacture. 

K eyed Stuffing Box and Dise Removing Lock Nut 

1s used only in the Jenkins Bros. Valves. 

W one are genuine unless stamped with “ Trade-Mark.” 

S hould you order INSIST on having Jenkins Bros.’ _ 105 Milk Street, Boston 
saint le I aa 


New York. 
21 N. Fifth St n St., Philad’a. 
| 54 Dearborn St St., Chicago. 





THE ALUMINUM BRASS AND BRONZE CoO., 


BRASS 2x0 COPPER 
SHEET, RODS, 


WIRE AND CASTINGS. 








Cowle’s Aluminum and Silicon Copper Alloys. 
Rolling Mills, Bridgeport, Conn. 


HAVE in stock, in best goods, a large 

@ line of specialties for professional use. 

Evervthing in fine cutlery. 
application. 


Prices on 


A. J. JORDAN, St. Louis, 
Factory, East India Works, Sheffield. 


 CHNTRAL OIL, STOVE CO. 





Adams & Westlake, Dangler, Monitor. 
American, Florence, National, 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 
OIL STOVES. 
NEW YORK. CHICAGO. SAN FRANCISCO, 
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THE 


Ansonia Brass 
gs? Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Tue Plume & Atwooo Mee. Co. 


MANUFACTURERS OF 


Sheet and Rol Brass 














) wv L ‘R BiH 
Seamless Tubes, Sheets, Rods and Wire. = | GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
Ingot Copper. Waterbury Brass Co. fas meas ae 
ceeliiaes calla Established 1845. Pins, Brass Butt Hinges, Jack Chain, 
SOLE MANUFA v7 
. Sheet, Roll and Platers’ Brass, tua 
Tobin Bronze German a Bive Wire eass ca Ger- 
ji == "Caeser Se 18 MURRAY S8T., NEW YORK. 
Condenser Plates, Pump Linings and Wire, | OQ ner Rivets and Burs, 71 PEARL ST., BOSTON. 
RODS FOR PUMPS AND BOLTS. < fon Cae “Powder Pass, Me Teas, See 115 LAKE ST., CHICAGO. 
19 & 21 Cliff Street, - - New York. ye hot Pouce ae Soe ROLLING MILL, FACTORIES, 
133 & 135 Wabash Ave., - Chicago, Ill. Tear: amal brane Wares THOMASTON, CONN, | WATERBURY, CONN. 


Cartridge Metal in Sheets 


BRIDGEPORT BRASS CO.. Snails Speciaty, "Holmes, Rooth & Haydens 


Sole Agents for the CAPEWELL MFG. CO.’S 
MANUTACECEEES OF Line of oe gouds. 
MANUFACTURERS OF 


Sheet and Roll Br ass, rete - Yen tas rata Sheet, Roll Brass, Brass and 


Brass and Copper Wire and Tubing, MILLS AT addi CONN. German Silver Wire. 
SEAMLESS AND BRAZED TURING, COPPER THE 


AND IKON RIVETS, | New Haven Copper Co.., COPPER RIVETS AND BURRS. 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene SOLE MAKERS OF JACK CHAIN. 
Burners, Plumbers’ Materials 


meepemcesreraszc (POLISHED OOF TER lems, ee sot corre rae 


d tnsulated Wire for Kiec- 


giamssmene, dene. 19 wesene Bo N.Y. Dates CUES SED, See See. Ss. “ Lighting and Street Hail- 
ALSO MANUFACTURERS AND way Use. Lamp Goods and 
JOHN DAVOL & SONS, DEALERS IN Merosene Burners in 


aGENTS FOR great variety. 


Brooklyn Brass & Copper Co.,| BRAZIERS & SHEATHING COPPER, FACTORIES: 25 Park Place, 





DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN,| Kettles, Bottoms, Bolts, Cicles, &c., | Waterbury, Conn. New York. 
ANTIMONY, SOLDER & OLD METALS, ALSO MANUFACTURERS OF SCOVILL MFG COMP ANY. 
100 John Street, = — New York.| (ail Steel Augers ald Bus of Superior Quality. Brasco ee of : 


‘mnlifiod |294 PearlSt, NEW YORK. BRAS S 
Mineralogy plmplttied Rome Brass and Copper Mills, BUTT HINGES, eT 





Easy Methods of Identifying Minerals, TTON S, 
including Ores. ROME, N.Y., LAMP coops, 
— MANUFACTURERS OF — NOVELTIES. 
By HEGRY ERA. A. ey mB Roll and Sheet Brass and German Silver. PURE ALUMINUM 
Fully Illustrated, Cloth, 400 Pages, Brass, Copper and German Silver Wire. INGUT and SHEETS. 
Price, $3.00. Rrass and Copper Rods and Brazed Brass Tubing. FACTORIES, ee CONN. 


Rivets and Burs. 





428 Broome cue. nen Yo rk. 


Sent, post-paid, on receipt of price, by Seamless Brass Ferrules. os an, 9 miteeO. sseet, Boston. 


Check and Key Tags. aan A RA a eee 
Samana | ammo 





96-102 Reade Street, - -* New York. Bolts, Circles, &c., &c. 
100 Chambers St., NEW YORK, 
BRASS Goonvpvs MEG. Co., SELLS TO THE TRADE 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZE DOOR KNOBS Sheet Brass, Fancy Sheet Brass, 


Bronse Cushion Business Cards, Mirrors for Perfume Bottles. Novelties of New Deslate mate oe oa Pin | ~ German Stiver, Copper, Brass 
and German Silwer Wire, 
Salesroom, 88 Chambers St.. New York. Factorv, 250 to 254 State St., B’klyn,| Brazed and Seamless Brass and 


Tubes, Brass and Cop- 


Copper 
HENDRICKS BROTHERS, Seamiess Copper House Boilers, 





. Proprietors of the . ‘ Sheet and Ingot Copper, Spelter 
Belleville Copper Rolling Mills, | 7% 4meny, Lead, ec.” 
Manufacturers of J. M. Stutzman, 181 William St., N.Y. 


Brazicers, Bolt and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 


Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 
49 CLIFF ST., NEW YORK. 


MANUFACTURER OF 


Superior Steel Stamps 


Steel Alphabets 
ds, Seals Steel 
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SAVE 


YoU * POWER, 
YOUR BELTS, 
YOUR MONEY 


By covering your 
pulleys with 


SHULTZ 


Patent 
Leather 
Pulley 


Covering. 
SHULTZ BELTING CO., St. Loais, Mo. 


SEND FOR CATALOGU 


“THE HOOKER” 
STEAM PUMPS. 


For Every Variety of Service. 
For Catalogues and Information, address 
HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 80 West Randolph &t., 
St. Louis, Mo. Chicago, Ill. 

Magnolia Metal. 
Indorsed by United States and 
German Governments. 
Best Anti-Friction fae 


For Rolling-Mill, H 
¥ Engine and all ad all Mac —. 


inagnotta Anti Frieth -Friction Metal Co. 
Owners and Sole <-w gud 

74 Cortlandt St., New York. 

don Office, 75 Queen Victoria 5 St. 


DAILy (pacity 1100 = 
ADDRESS, 


SE FK Ong 7 


TTTSBURGH 


White Mountain Ice Cream Freezer 


Is absolutely the guly Triple Action Freezer known. 
8 


We cau prove it. better advertised ; more popular ; 
easier sold; gives decidedly better satisfaction, and 

a more —— of actual merit than found in 
any uced. Further informa- 
tion furnished apon ‘appl cation. 


The White Mountain Freezer Co., Nashua, N. H. 


("For sale by all leading dealers - Hardware and 
House Furnishing Goods. 


' PRUNE, DIEHL & CO 
ret wan 25¢ PHILADELPHIA, P& 


New York, Thursday, February 12, 1891. 


$4.50 a Year, including Postage, 
Single Copies, Ten Cents, 


TRADE MARK. 


Gun Wadding 


SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, 
White Felt. 


The Union Metallic Cartridge Co, 


BRIDGEPORT, CONN. 


RANDOLPH & CLOWES, 


WATERBURY, - - 





CONN. 


Branch Depots: 131 Worth St., New York; 71 West Washington St., Chicago, Iil.: 
191 High St., Boston, Mass. 


=|SEAMLESS DRAWN BRASS AND COPPER TUBING. 


Hot _ Cold Rolled Sheet Copper and Brass of all kinds. 
ati <i The Original Unvulcanized Packing 


ys CALLED THE 8 STANDARD~48 it is the Packing vy which 
TICs aw pared. 


all others are com 
TF 


is 


Accept no packing ot -o a PACKING unless 
stamped with our rad 
— N STREET, | > A 


<i i a | 10S MILKS BOSTON. 
od 21 NORTH PITH 1 ST. PHILA 


54 DEARBORN ST., CHICAGO 


THE ALUMINUM BRASS AND BRONZE CO., 


MANUFACTURERS OF 


BRASS asc COPPER 
SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart ae 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 


If you have been handling cheap cutlery, 
remember that good cutlery is cheap even 
at higher prices. 


A.J. JORDAN, 
ST. LOUIS. 
Factory : EAST INDIA WORKS, Sheffield. 


CENTRAL OIL STOVE CO. 


Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
Champion, Garland, Union, 


Crown, Wm. Vogel & Bros. 
STOVES. 
CHICAGO. 


OIL 


NEW YORK. SAN FRANCISCO. 


BOSTON. 
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THE 


Ansonia Brass 
p” Coprer Co.’ 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and W're. 


Ingot Copper. Waterbury Brass Co. 


Established 1845. 








Tue PLume & Atwooo Mre. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WiR 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


— 








SOLE MANUFACTURERS Pins, Brass Butt Hinges, Jack Chain, 





. Sheet, Roll and dl Brass, aa 
Tobin Bronze) os2xg.:r gory o- — 
Cond Plates, P Lini d Wi Tubing, 18 MURRAY 8T., NEW YORK. 
ee eas Rivets and Burs, 71 PEARL 8T., BOSTON. 
RODS FOR PUMPS AND BOLTS. —— Kettles, Door Rail, Brass T a 115 LAKE 8T., CHICAGO. 
ussion Caps, Powder Fiasks, Me 
19 & 21 Cliff Street, - - New York. "Hyeleta, Sb hot phen LO) Meas- ROLLING MILL, | FACTORIES, 
133 & 135 Wabash Ave., - Chicago, Ill. of every description. THOMASTON, CONN. | WATERBURY, CONN. 


Cartridge Metal in Sheets 


BRIDCEPORT BRASS CO.. Snais a Specatty.” ”\Holmes, Booth & Haydens 


; ' Sole Agents for the CAPEWELL MFG. ©O.’8 
MANUFACTURERS OF Line of Sporting goods. 


Sheet and Roll Brass, 206 Broadway, Now York. 126 Eédy $t., Prov! MANUFACTURERS OF 


dence, R. |. Sheet, Roll Brass, Brass and 
Brass and Copper Wire and Tubing, MILLS AT WATERBURY, CONN. German Silver Wire 
SEAMLESS AND BRAZED TUBING, COPPER THE 


AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- New Haven Copper Co., COPPER RIVETS AND BURRS. 


mings, Clocks and Fly Fan Movements, 


Lamps and Trimmings, Kerosene SOLE MAKERS OF JACK CHAIN. 
Burners, Plumbers’ Materials. 


~eecrare=~|POLISHED COPPER |tanosmeenee or 


2 ° Bare and Insulated Wire for EKlec- 
Gubdeners, foun, 2» Sueesy Me w; ¥, Under Patent of T. James, Sept. 12, 1876. este Einheins end Stress Rail 
eee ALSO MANUFACTUKERS AND way Use. Lamp Goods and 
Kerosene Burners in 
JOHN DAVO L& SONS, one Ye great variety. 
Brooklyn Brass & Copper Co..| BRAZIERS & SHEATHING COPPER,| — racronies: 25 Park Place, 
A 
INGOT COPPER, SPELTER, LEAD, TIN,| Kettles, Bottoms, Bolts, Circles, &c., | Waterbury, Conn. New York. 
ANTIMONY, SOLDER & OLD METALS, ALSO MANUFACTURERS OF 


SCOVILL MFG. COMPANY, 


Manufacturers of 


294 PearlSt, | NEW YORK. BRASS 
Minertlogy pimped Rome Brass and Copper Mills, BUTT HINGES, oe 


100 John Street, - New York.| (Cast Steel Augers and Bits of Superior Quality. 


Easy Methods of Identifying Minerals. 





including Ores. ROME, N.Y., LAMP CoobDs, 
> — en —— MANUFACTURERS OF — NOVELTIES. 
, + Ae Mey Me | iol! and Sheet Brass and German Silver, PUR E ALUMINUM 
Fully Illustrated, Cloth, 400 Pages, Brass, Copper and German Silver Wire. NGOT and SHEETS 
Price, $3.00. Rrass and Copper Rods and Brazed Brass Tubing. FACTORIES. WATERBURY, CONN. 





D 
Rivets and Burs. 428 Broome Steps, New Yor! 
Sent, post-paid, on receipt of price, by Seamless Brass Ferrules. 7 strect, © High street, Boston 


Check and Key Tags. oa 
O a Vv | D Ww | L L I A M Ss Braziers and Sheathing Copper. AM S FEARING 
Publisher and Bookseller, Copper Bottoms. ' ‘ 
96-102 Reade Street, - - New York, Bolts, Circles, &c., &c. 
100 Chambers St., NEW YORK, 
BRASS Goonps MEG. CoO.. 


SELLS TO THE TRADE 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZE DOOR KNOBS sheet Brass, Fancy Sheet Brass, 
Bronze and Plated Thimabine, Boose. Piate-Kacutcheons, Socket Joalte, a0. Npetiage Brashes, Patent Mirror Pin —s neon em: = 
Salesroom, 88 Chambers St., New York. Factorv, 250 to 254 State St., B’klyn,| Brazed and Seamless Brass and 


Tubes, Brass and Cop- 


HENDRICKS BROTHERS, per Rode, brave Perrutes, 


Seamless Copper House Boilers, 
Proprietors of the 








. - ‘ Sheet and Ingot Copper, Spelter, 
Belleville Copper Rolling Mills, Tin, Antimony, Lead, &c. 
Manufacturers of J. M. Stutzman, 181 William St., N.Y. 


Braziers, Bolt and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 


MANUFACTURER OF 


Superior Steel Stamps 





Importers and Dealers in Brands, eee 
ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. Dies, Soap Moulds 
49 CLIFF ST., NEW YORK. 


Brass Stamps, Box 
Dies, &c. 
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SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, 
White Felt 





“THE HOOKER” 


ceameumes:. {Ne Union Melallic Cartridge Co, 


SEND FOR CATALOGUE B. 


HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 30 West Randolpb St., BRIDGEPORT, CONN. 


St. Louis, Mo. Chicago, IL. : _ — , emia 


Magnolia Metal. “RANDOLPH & CLO Ww: ES. 


Indorsed by United States and 
German Governments. WATERBURY, CONN., 


- i ; 
Best _Anti-Fristion | Meta ——SOLE MANUFACTURERS OF — 











Engine and all Machinery 


y uagnotiaAntr Friston metaice.| BIOWN'S Patent Seamless Drawn Copper House Boilers, 


Owners and Sole Manufrs., 
74 Cortlandt St. New York. Lon: CANNOT COLLAPSE. WILL NOT LEAK. 
don Office, 75 Queen Victoria St. Ordinary boiler tested for working pressure of 90 to 100 lbs. Extra he»vy tested for working 
pressure of 150 to 160 }bs. Ample factor of safety allowed for each of the above pressures. Made 
of two seamless drawn copper shells. Handsomest, best and strongest in the market. Send for 
circular giving instructions for prevention of accidents. Also proprietors of the Brown & Bros 
Tubing and Boiler Works and the Brown & Bros. Brass and C oppe r Rolling Mills. 


JENKINS BROS.’ VALVES. ‘71 John St. St., New York. 


E very valve tested and warranted, all parts interchange abie| 

’ 
Nothing but best Steam Metal used in the manufacture. 21N. Fifth St St., Philad’a. 
K eyed Stufting Box and Dise Removing Lock Nut 
3 1s used only in the Jenkins Bros. Valves. 54 Dearborn St., Chicago. 
"S> Fz WN one are genuine unless stamped with “ Trade-Mark.” ee 
a S bould you order INSIST on having Jenkins Bros.’ Valves 105 Milk Street, Boston 











10.000 onal. w eee Recionfa// | aeiUR 
E THE ALUMINUM BRASS AND BRON ‘ 
a Qpacity 1100 oS MANUFACTURERS OF ONZE CO ’ 
R * —________—— 
FAK Ge 4% BRASS anv COPPER, 
EINK OEG/ SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain Ice Cream Freezer Stewart a 53 Chambers St, New York. Rolling Mills, Bridgeport, Conn. 
CALIFORNIA GRAPE KNIFE. 


I havea large variety of Pruning Knives 
in all sizes, bearing my famous ‘‘AAAr” 
brand, which is a sufficient guarantee of 
quality. 


A. J. JORDAN, St. Louis. 
ew Factory: EAST INDIA WORKS, Sheffield. 


CENTRAL OIL STOVE CO. 








Is absolutely the only Triple Action Freezer known. 

We canprove it. Is better advertised ; more popular ; 

easier sold; gives decidedly better satisfaction, and 
embodies more features of actual merit than found in 
any other Freezer ever produced. Further informa- 
tion furnished upon application. 


The White Mountain Freezer Co., Nashua, N. H. 


¢@"For sale by all leading dealers - Hardware and 
House Furnishing Goods. 








Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 


OIL STOVES. 
BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO, 
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THE 


Ansonia Brass 
© Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 





Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


MANUFACTORY, WAREHOUSE, 
Bridgeport, Conn,|19 Murray St., N. ¥. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 


INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, - New York. 


Mineralogy Simplified 


Easy Methods of Identifying Minerals, 


including Ores. 








By HENRY ERNI. A. M., M.D 
Fully Illustrated, Cloth, 400 Pages, 


Price, $3.00, 





Sent, pest-paid, on receipt of price, by 


DAVID WILLIAMS 


Publisher and Bookseller, 
96-102 Reade Street, - - New York. 





oS 
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Ss I Peles cs 
Waterbury Brass Co. 


Established 1845. 


Sheet, Roll and Platers’ Brass, 


German Silver, Co per. Brass and Ger- 
man Silver re, Brass and 
Copper Tubing, 


Copper Rivets and Burs, 
Brass Kettles, Door Rail, Brass Tags, Per- 
cussion Caps, Powder Flasks, Metallic 
Eyelets, Shot Pouches, Tape Meas- 
ures, &c., and smail Brass Wares 
of every description. 


Cartridge Metal in Sheets or 
Shells a Specialty, 


Sole Agents for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 


DEPOTS: 
296 Broadway, New York. 126 Eddy St., Provi- 
dence, RK. |. 


MILLS AT WATERBURY, CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bils of Superior Quality. 
NEW YORK. 








294 Pear! St., 


Rome Brass and Copper Mills, 


ROME, N.Y., 
—— MANUFACTURERS OF — 
Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire, 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &c. 





BRASS Goons MEG. CoO., 


Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZE DOOR KNOBS 


Bronze and Plated Thimbles, Roses, Plate-Kscutcheons, Socket Shells, &c., Mucilage Brushes, P 
Cushion Business Cards, Mirrors for Perfume Bottles. Novelties of Now Designs made a ™ 


Salesroom, 88 Chambers St., New York. Factory, 250 to 254 State St., B’klyn, 


HENDRICKS BROTHERS, 


Proprietors of the 


Belleville Copper Rolling Mills, 


Manufacturers of 


Braxiers, Bolt ana Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 
ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 
49 CLIFF ST., NEW YORK. 





Tue Plume & Atwoon Mee. Go. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WIRE 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain, 
Kerosene Burners, Lamp 
Trimmings, £c. 





18 MURRAY ST., NEW YORK. 
71 PEARL ST., BOSTON, 
115 LAKE S8T., CHICAGO. 


ROLLING MILL, FACTORIES, 
THOMASTON, CONN, | WATERBURY, CONN. 


enn fp pene ene 


Holmes, Booth & Haydens 


MANUFACTURERS OF 





Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 
JACK CHAIN. 


SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Kerosene Burners in 
great variety. 


FACTORIES: 25 Park Place, 
Waterbury, Conn. New York. 


SCOVILL MFG. COMPANY, 


Manufacturers of 


BRASS 


Sheet, Wire, Tubes, 


BUTT HINCES 
BUTTONS, 
LAMP COODS, 
NOVELTIES. 
PURE ALUMINUM 


INGOT and SHEETS. 
FACTORIES, WATERBURY, CONN, 
DEPOTS 
428 Broome Street, New York. 


t, 
210 Lake Street, Chicago. 
29 High Street, Boston. 


WILLIAM S, FEARING. 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 


Sheet Brass, Fancy Sheet Brass, 
German Silver, Copper, Brass 
and German Silwer Wire, 
Brazed and Seamless Brass and 
Copper Tubes, Brass and Cop- 
per Rods, Brass Ferrules, 
Seamless Copper House Boilers, 


Sheet and Ingot Copper, Speiter, 
Tin, Antimony, Lead, &c. 


J. M. Stutzman, (81 William St., N.Y. 


MANUFACTURER OF 
“ Superior Steel Stamps 


Steel Al bets 
Bran me 
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YOUR POWER, ; 
YOUR BELTS, 


YOUR MONEY 


By covering your 


sur{ruin =VV adding 


vce SUPERIOR TO ALL IMPORTED WADS. 
eather 


Pullty | Black Edge, Pink Edge, Card Board, 
Covering. White Felt. 


SHULTZ BELTING CO., St. Louis, Mo. 


SEND FOR CATALOGUE. 


“THE HOOKER” 


tenm.comes.. |1N@ Union Metallic Cartridge Co, 








TRADE MARK 







SEND FOR CATALOGUE B. 
HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 80 West Randolph St., BRIDGEPORT, CONN. 


St. Louis, Mo. Chicago, Ill. 


—aeuec-| RANDOLPH & CLOWES, ~ 


Best Anti-Friction Metal 
For Rolling-Mill, Hi 
Engine , all i'Machinery 












WATERBURY, . - CONN. 


Branch Depots: 131 Worth St., New York; 71 West Washinat be ‘ 
Magnelte Anti-Friction Metal Co. , agten &t., Chisago, M.2 
Owners and Sole Manufrs., 191 High St., Boston, Mass. 


74 Cortlandt St., New York. Lon- 


Se ee =| SEAMLESS DRAWN BRASS AND COPPER TUBING. 
at: ) Hot and Cold Rolled Sheet Copper and Brass of all kinds, 


eats The Original Unvulcanized Packing 
JENKINS S STANDARD f aw 


CALLED THE STANDARD— Asitis the Packing by whteh 


all others are comp 


Accept no ot as _—_ PACKING unless 
stamped with our “ Trade-Mar 


eNk is Panes sian STREET, N 


7. 
105 MILK STREET, BOSTON . 
te Bn ci JENKINS BROS. FS NORTH FIFTH ST., PHILA 


54 DEARBORN § ST. CHICAGO 


THE ALUMINUM BRASS AND BRONZE CO., 


MANUFACTURERS OF 


BRASS axsv COPPER 


SHEET, RODS, WIRE AND CASTINGS. 





_Daity @pacity 1100 (ARS 
ADDRESS, 


CE Ceg ; 


Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain Ice Cream Freezer | Stewart Building, 63 Chambers | St., New York. Rolling Mills, Bridgeport, Conn. 


Is absolutely the only Triple Action Freezer known. 
We oon prove it. Is better advertised ; more popular ; 
easier sold; gives decidedly better satisfaction, and 

embodies more Poateres of actual merit than found in 
any other Freezer uced. Further informa- 
tion furnished upon S appl ication. 


The White Mountain Freezer Co., nashua, N. H. 


[ handle no trash. If it’s best goods 


you want I can interest you. 


"For sale bys all i egding dealers in Hardware and ee. ae JORDAN ’ 
House Furnishi 
a ee ee ST. LOUIS. 


Handbook for asaaben Engineers. By Henry 
Apams. Contents: Fundamental Principles of 
Mechanics. Varieties and Properties of Materials. 


Factory: EAST INDIA WORKS, Sheffield. 
nae > ne eee 
ee crane Ueetenee Goce ea trt CENTRAL OIL STOVE CoO. 


Machinery. Power Transmission by Belts, Ropes, | Adams & Westlake, Dangler, Monitor, 
Chains and Gearing. Friction and Lubrication. 





Thermodynamics and Steam. Steam Boilers. American, Florence, National, 

The Stem, Engine. Wy tepalie Machin . - Champlon, Garland, Union, 

tri ngineerin up: otes an ables rown Wm. 

With Syllabus o! ‘City Guilds Institute, Science Cro ; STO Ss m. Vogel & Bros. 
o Art Department and City of London’ ae: O I le V BE 1 


3 pages, r2mo, cloth, $2.50. Sent, postpaid, b 


DA vib WILLIAMS, 9-102 Reade St., New York | BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE IRON AGE 








THE 


Ansonia Brass 


g° Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 
RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 








Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


WAREHOUSE, 


MANUFACTORY, 
19 Murray St., N. ¥. 


Bridgeport, Conn. 
JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 


INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, ~ New York, 


INGOT «x0 over COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Bullitt Building, oe Philadelphia. 
A Practical Treatise on Petroleum. Comprising 











Tue Plume & Atwooo Mee. Co. 


MANUFACTURERS OF 


-|Sheet and Roll Brass 
WIRE 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain, 
Kerosene Burners, Lamp 


Trimmings, £c. 







Brass Co. 
Established 1845. 


Sheet, Roll and Platers’ Brass, 


German Silver, Co r, Brass and Ger- 
man Silver Wire, Brass and 
Copper Tubing, 


Copper Rivets and Burs, 
Brass Kettles, Door Rail, Brass Ta Per- 





18 MURRAY S8T., NEW YORK. 
71 PEARL S8T., BOSTON. 
115 LAKE 8T., CHICAGO. 


cussion Caps, Powder Flasks, Metallic 
“ae! 7 cae oe ROLLING MILL, FACTORIES, 


THOMASTON, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


of every description. WATERBURY, CONN. 


Cartridge Metal in Sheets or 
Shells a Specialty, 


Sole Agents for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 





DEPOTS: 
208 reat, Mem eek” | Sheet, Roll Brass, Brass and 
MILLS AT WATERBURY, CONN. German Silver Wire. 
THE 


New Haven Copper Co., COPPER RIVETS AND BURRS. 
JACK CHAIN. 


SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Kerosene Burners in 
great variety. 


FACTORIES: 25 Park Place, 
Waterbury, Conn. New York. 


SCOVILL MFG. COMPANY, 


Manufacturers of 


BRASS 


: Sheet, Wire, Tubes, 
Rome Brass and Copper Mills, BUTT HINGES 


UTTONS, 
ROME, N. Y., LAMP GOODS, 
— MANUFACTURERS OF — 


SOLE MAKERS OF 


POLISHED COPPE 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 


294 Pearl St., NEW YORK. 





NOVELTIES. 
PURE ALUMINUM 


INGOT and SHEETS, 


Roll and Sheet Brass and German Silver. 





its Origin, Geology, Geogravhical Distribution, 
History, Chemistry, Mining, Technology, Uses 
and Transportation, together with adescription of 
Gas Wells, the application of Gas as Fuel, &c. By 
ww geal Crew, With an appendix on the 
product and exhaustion of the Oil Ragions and the 
Geology of Natural Gas in Pennsylvania and New 
York. By Cuartes A Asnupurner, M.S.,C. E., 
Geelogist in Charge, Pennsylvania Survey, Phila- 
delphia, Illustrated by 70 engravings and two 
plates. In one volume. 8vo, cloth, 508 pages..$4.50 


For Sale by DAVID WILLIAMS, 96-102 Reade St. N. Y, 


Brass, Copper and German Silver Wire, 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 


FACTORIES, WATERBURY, CONN. 


DEPOTS 
428 Broome Street, New York. 
210 Lake Street, Chicago. 
29 High Street, Boston. 


WILLIAM S. FEARING. 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 
Sheet Brass, Fancy Sheet Brass, 


2. a 


a 


Copper Bottoms. 
Bolts, Circles, &c., &c. 





BRASS Goonvpvs MEG. Co., 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 


BROWN: DOOR KNOBS G C B 
Bronze and Plated Thimbles, Roses, Plate-Escutcheons, Socket Shells, &c., Mucilage Brushes, Patent Mirror Pin erman Silver opper Tass 
Cushion Business Cards, Mirrors for Perfume Bottles. ities of N ‘ . : 
me ties. Novelties of New made to order. and German Silwer Wire, 


Salesroom, 88 Chambers St., New York. Factory, 250 to 254 State St., B’klyn,| Brazed and Seamless Brass and 


HENDRICKS BROTHERS, | s-utinttis,trtsRerruie” 


per Rods, Brass Ferrules, 
Proprietors of the 


‘Sac ecdeen iene 
a = . ; a ng . ° 
Belleville Copper Rolling Mills, 


Tin, Antimony, Lead, &c. 
Brazicers, Bolt and Sheathing 


J. M. Stutzman, 18! William St., N.Y. 
COPPER. 


MANUFACTURER OF 
. Superior Steel Stamps 
COPPER WIRE AND RIVETS. ™ 
Importers and Dealers in . : bass aca) 








Steel Alphabets 
Brands, Seals,Steel 
Stencil Cutting 


Ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. Soap Moulds 
49 CLIFF ST., NEW YORK. Dies £0. 
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TRADE MARK 


Sis 
Gun Wadding | 
SUPERIOR TO ALL IMPORTED WADS. | 


Black Edge, Pink Edge, Card Board, 
White Felt. 


“THE HOOKER i 


-Sceemcemes:.. |B UlOn Metallic Cartridge Co, 


SEND FOR CATALOGUE B, 


HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 30 West Randolph 8t., BRIDGEPORT, CONN. 


St. Louis, Mo. Chicago, Ii 


Magnolia Metal. | RANDOLPH & CLOWBES. 


Indorsed by — Sestes and 
Best Anti-Friction Metal WATERBURY, CONN., 
For Rolling-Mill, High-Speed —-SOLE MANUFACTURERS OF— 
Engine end all Machinery 


MagnotiaAnti-Frictionmetatco.| BLOWS Patent Seamless Drawn Copper House Boilers, 


Owners and Sole Manu/frs., 
74 Cortlandt St., New York. Lon- CANNOT COLLAPSE. WILL NOT LEAK, 


don Office, 75 Queen Victoria St. 

Ordinary boiler tested for working pressure of 90 to 100 lbs. Extra heavy tested for working 
pressure of 150 to 160 }bs. Ample factor of safety allowed for each of the above pressures. 
of two seamless drawn copper shells. Handsomest, best and strongest in the market. Send tor 
circular giving instructions for prevention of accidents. Also proprietors of the Brown & Bros 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Mills. 


JENKINS BROS.’ VALVES.) 7! John St., New York. 


E very valve tested and warranted, all parts interchangeable ‘ 
WN othing but best Steam Metal used in the manufacture. 21 /N. Fifth St., Philad’a. 
K eyed Stuffing Box and Dise Removing Lock Nut 

1s used only in the Jenkins Bros. Valves. 54 Dearborn St., Chicago. 
WN one are genuine unless stamped with “ Trade-Mark.” — 

S hould you order INSIST on having Jenkins Bros.’ Valves} 105 Milk Street, Boston 


THE ALUMINUM BRASS ARS BRONZE Co., 


MANUFACTURERS O 














‘Dany PACITY 1100 





mors OY RASS a> COPPER 
VS rseunei SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain Ice Cream Freezer| Stewart Building, 05 Chambers St., Kew York. Rolling Mills, Bridgeport, Conn. 


Is absolutely the only Triple Action wanenee known. 
We can prove it. Is better yal e popular 
easier sold; gives decidedly better satisfaction, and 

embodies more features of actual merit than found in 
any other Freezer ever produced. Further informa- 
tion furnished upon application. 


The White Mountain Freezer Co., Nashua, N. H. 


("For sale by all leading dealers on Hardware and 
House Furnishing Goods. 


Handbook for Mechanical Engineers. By Henry | iy 
Apams. Contents: Fundamental Principles of 


ST. LOUIS. 
Mechanics. Varieties and Properties of Materials, Factory : EAST INDIA WORKS, , Sheffield. 
Strength of Materials and Structures. Pattern 


Making, Molding and Reena oe CENTRAL OIL; STOVE co: 





The quality of goods I manufacture is 
the best advertisement I have to offer to 
the trade. 


A. J. JORDAN, 





ing and Riveting. Workshop ls and General 
seatinne. ow Treqepiee by, Bole, ‘Ropes, | Adams & Westlake, Dangler, Monitor. 
ns an earing. Friction and Lubrication. 
Thermodynamics and Steam. Steam Boilers, American, ——— 4 a 
The Steam Engine. Hydraulic Machinery, Elec- Champion, arland, nion, 
oat papoose’... a _ ae. Crown, Wm. Vogel & Bros. 
ith Syllabus of City Gui nstitute, Science 
and Art Department and City of London College. O I L STO V ES . 


DAVID WILLIAMS, 96-108 Reade St, New York | BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE IRON AGE 











THE 
ANsonia Brass 


s° Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and W re. 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


CondenserPlates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 


Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 








MANUFACTORY, WAREHOUSE, 
Bridgeport, Conn.|19 Murray St., Ni ¥. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, - New York, 


INGOT «10 orser COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Bullitt Building, - - Philadelphia. 


A Practical Treatise on Petroleum. Comprising 
its Origin, Geology, Geographical Distribution, 
History, Chemistry, Mining, Technology, Uses 
and Transportation, together with a description of 
Gas Wells, the application of Gas as Fuel, &c. By 
Benjamin J. Crew. With an appendix on the 
oe and exhaustion of the Oil Sacto and the 

eology of Natural Gas in Pennsylvania and New 
York. By Cuarces A Asupurner, M. S., C. E., 
Geelogist in Charge pee Survey, Phila- 
delpbia, Illustrated by vings and two 
plates. In one volume. 8vo, Rae pages..$4.50 


For Sale by DAVID WILLIAMS, 96-102 Reade St., N. Y, 








Waterbury , Brass Co. 


Established 1845. 


Sheet, Roll and Platers’ Brass, 


German = Sivas, Oy iver Wl, Whaae and ons Ger- 


Copper Rivets and Burs, 
Brass Kettles, Door Rail, Brass T: oe 
cussion Ca Pyweet Flasks, Me 
Eyelets, Shot Pouc Tape loa 
ures, &c., ands 1 Brass Wares 
of every description. 


Cartridge Metal in Sheets or 
Shells a Specialty, 


Sole Agente § for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 


DEPOTS: 
296 Breadway, New York. 1265 Eddy St., Provi- 
dence, R. |. 
MILLS AT WATERBURY, CONN. 


THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED GOPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
® DEALERS IN 


BRAZIERS & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., . 


ALSO MANUFACTURERS OF 


Cast Steel Angers and Bils of Superior Quality. 


294 Pearl St., NEW YORK. 


Rome Brass and Copper Mills, 


ROME, N.Y., 


— MANUFACTURERS OF — 





Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &c. 





BRASS Goonpws MFG. oo., 
Manufacturers of Stamped Brass ,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZE 


Bronze and Plated Thimbles, Roses, = wv a 
an Plate-Escutcheons, Socket Shells, &c., a Brus Patent Mirror 
Cushion Business Cards, Mirrors for Perfume Bottles. PaaS of N = to order. _ 


Salesroom, 88 Chambers St., New York. Factorv, 250 to 254 State St., B’klyn, 





HENDRICKS 


BROTHERS, 


Proprietors of the 


Belleville Copper Rolling Mills, 


Manufacturers of 


Braziers, Bolt 


and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 


49 CLIFF ST., 


NEW YORK. 


Tue Plume & Atwooo Mre.Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 
WIR 
GERMAN SILVER AND GILDING METAL 


COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain, 
Kerosene Burners, Lamp 
Trimmings, £0. 


18 MURRAY ST., NEW YORK. 
71 PEARL 8T., BOSTON. 
116 LAKE 8T., CHICAGO. 


ROLLING MILL, | FACTORIES, 
THOMASTON, CONN. WATERBURY, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 
JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Herosene Burners in 
great variety. 


FACTORIES : 25 Park Place, 
Waterbury, Conn. — Cona. New York. 


SCOVILL MFG. COMPANY, 


Manufacturers of 


BRASS 


Sheet, Wire, Tubes, 


BUTT HINGES 
BUTTONS, 
LAMP Coops, 
NOVELTIES. 


PURE ALUMINUM 


and SHEETS. 
FACTORIES, WATERBURY, CONN. 
POTS 


oe 
Broo! treet, New York. 
= ee te ES Se Street, Chicago. 
29 9 High * Street, Boston. 


WILLIAM S. FEARING. 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 


Sheet Brass, Fancy Sheet Brass, 
German Silver, Copper, Brass 
and German Silwer Wire, 
Brazed and Seamless Brass and 
Copper Tubes, Brass and Cop- 
per Rods, Brass Ferrules, 
Seamless Copper House Boilers, 
Sheet and Ingot Copper, Spelter, 
Tin, Antimony, Lead, &c. 


J. M. Stutzman, !8! William St., N.Y. 


MANUFACTURER OF 


Superior Steel Stamps 
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SAV 





YOUR POWER, 
YOUR BELTS, 
YOUR MONEY 








By covering your 
pulleys with 


SHULTZ 


be Patent 
Leather 
Pulley 


Covering. 


SHULTZ BELTING CO., St. Legian, Mo. 
SEND FOR CATALOGU 


“THE HOOKER” 
STEAM PUMPS. 


For Every Variety of Service. 


SEND FoR CATALOGUE B, 


HOOKER-COLVILLE STEAM PUMP CO., 


2d and Carr Streets, 
St. Louis, Mo. 


30 West Randolph 8t., 
Chicago, Tl. 


Magnolia Metal. 


indorsed by United States and 
German Governments. 


Best Anti-Friction Metal 
For Belne) a. W'wtachinery 
aan nery 


daqpetate Friatlos Metai Co. 
Owners and Sole Manufrs., 


" Cortlandt St., New York. Lon- 
don Office, 75 Queen Victoria St. 


KRIG 
Ges 


pRY. 


















eon PACITY 1100 ans y 
ADDRESS, hs 





White Mountain bs Cream Freezer | Stewart Building 63 Chambers St., New York. 


Is absolutely the only Triple Action Freezer known. 
We can prove bad Is better Woivertieed ; more popular ; 
easier sold; y better satisfaction, and 
embodies more features of cotual merit than found in 
any other Freezer e uced. Further informa- 
tion furnished upon pe cation. 


The White Mountain Freezer Co., Nashua, N. H. 
(For sale by all leading dealers in Hardware and 
House Furnishing Goods. 


CRESCENT FOUNDRY. 
L,.WERTHEIMER, 


MANUFACTURER OF 


All Kinds of Castings. 


—SPECIALTIES— 
Biast Furnace, Mill and Machinery Castings 
ALLEGHENY CITY, PA. 


New York, Thursday, March 12, 





4.830 a Year, includin 
ingle Copies, Ten — 


I8Ql. 


Gun Wadding 


SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, 
White Felt. 


The Union Metallie Cart (ridge Co, 


BRIDGEPORT, CONN. 


RANDOLPH & CLOWES, 


WATERBURY, ° ° 








CONN. 


Branch Depots: 131 Worth St., New York; 71 West Washington St., Chicago, Iil.: 
191 High St., Boston, Mass. 


SEAMLESS DRAWN BRASS AND COPPER TUBING. 
Hot and Cold Rolled Sheet Copper and Brass of all kinds. 


The Original Unvulcanized Packing 
CALLED THE STANDARD—A4s!* ‘ it tet the e Packing ag by which 


Accept no packi as ayy PACKING unless 
stamped with our “frade- 
7 Sonne STREET. 


Y. 
JENKINS BROS. 21 NORTH STREET, BOSTON 


54 DEARBORN ST., CHICAGO. 


THE ALUMINUM BRASS AND BRONZE CoO., 


BRASS axx COPPER 


SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


Rolling Mills, Bridgeport, Conn. 
The Present Duties 


Will not cause a man to buy an inferior knife when 
he wants a fine English blade that he knows from ex- 
perience can be relied upon. My ‘“‘AaA1” brand will 
meet this requirement. 

A. J. JORDAN, St. Louis. 


FACTORY, <= «= - East India Works, Sheffield. 


CENTRAL OIL STOVE CO. 


Pr te Yl a 


SEO ee 








Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 
OIL STOVES. 
BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE IRON AGE 








THE 


Ansonia Brass 
s° Coprer Co 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 
Condenser Plates, Pump Linings and Wire. 
RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


BRIDGEPORT BRASS C0.. 


MANUFACTURERS OF 





Waterbury ‘Brass Co. 


Sheet, Roll and Platers’ Brass, 


German Silver, Co — yp ond Ger- 
man — pe, Seaee 
Copper Tu 


Copper Rivets and Burs, 


Brass Rotten, Door Rail, Brass T: a 
cussion Cosa Powder Flasks, Me 
Tape Mes 
Ga ie, and small Brass Wares 
ae every description. 


Cartridge Metal in Sheets or 
Shelis a Specialty, 


Sole Age * for the CAPEWELL MFG. CO.'S 
Line of Sporting g¢ 





DEPOTS: 


Sheet and Roll Brass,|=o sew. mse," ean a. row 


Brass and Copper Wire and Tubing, MILLS AT WATERBURY, CONN. 


SEAMLESS AND BRAZED TUBING, COPPER THE 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- New Haven Copper Co., 


mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 


Burners, Plumbers’ Materials. 
Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


MANUFACTORY, WAREHOUSE, Under Patent of T. James, Sept. 12, 1876. 
Bridgeport, Conn.|19 Murray St., N. ¥. 
SELLA LID ALSO MANUFACTURERS AND 


JOHN DAVOL & SONS, DEALERS IN 


4GENTS FOR 


SOLE MAKERS OF 


Brooklyn Brass & Copper Co., BRAZIERS’ & SHEATHING COPPER, 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, ~ New __New York. 


INGOT. AND OTHER COPPER 294 Pearl St, 


Rome Brass and‘ Copper Mills, 


ROME, N.Y., 


— MANUFACTURERS OF — 


Kettles, Bottoms, Bolts, Ci-cles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bils of Superior Quality. 











MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Ballitt Building, - - Philadelphia. 


A wooeees 7 . ee. Comprising | Roll and Sheet Brass and German Silver. 

its Origin, ology, eograpvhical Distribution + . : 7 

History, Chemistry, Mining, Technology, U oop | SOR Copperens See Sie wee, 

and Transportation, together with a description of Rrass and Copper Rods and Brazed Brass Tubing. 

Gas Wells, the application of Gas as Fuel, &c. By Rivet aB 

BENJAMIN . Crew. With an appendix on the irene 

— and exhaustion of the Oil Regions and the Seamless Brass Ferrules. . 

ecology of Natural Gas in Pennsylvania and New . 

Yorx. By Cuaries A Asnsurner, M.S,,C. E., Check and Key Tags. 

Geologist in Charge, Pennsylvania Survey, Phila- Braziers and Sheathing Copper. 
delphia, Illustrated by 7° engravings and two 
plates. ‘In one volume. 8vo, cl oth, 508 pages..$4.s0 Copper Botteme. 
Bolts, Circles, &c., &c. 


For Sale by DAVID WILLIAMS, 96-102 Reade St. N. Y, 





BRASS Goops MEG. Co.. 


Manufacturers ee Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 


Bronse and Plated nt Trimbien, Roses, Plate-Ksc ty meno ~ 
te-Escutcheons, Socket Sh: &c., M 
Cushion Business Cards, Mirrors for Perfume Bottles. Novelties of New 


Salesroom, 88 Chambers St., New York. Factory, 250 to 254 State St, E Bklyn, 





HENDRICKS BROTHERS, 


Proprietors of the 


Belleville Copper Rolling Mills, 
Braziecers, mies come Sheathing 


COPPER. 


COPrPriER WIRE AND RIVETS. 
Importers and Dealers in 


ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 


49 CLIFF ST., NEW YORK. 





NEW YORK. 


Ses Patent meer Pin 


Tue Plume & Atwooo Mre.Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 
Win 
GERMAN SILVER AND GILDING METAL 


COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain 
Kerosene Burners, Lamp 
Trimmings, £c. 

18 MURRAY ST., NEW YORE. 
71 PEARL S8T., BOSTON. 
115 LAKE ST., CHICAGO. 


ROLLING MILL, 
THOMASTON, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 





| FACTORIES, 
WATERBURY, CONN. 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 


JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Berosene Burners in 
great variety. 


FACTORIES: 25 Park Place, 
Waterbury, Conn. New York. 
SCOVILL MFG. COMPANY, 


BRASS 
Sheet, Wire, Tubes, 
a rae nS, 


T LAMP coops, 
NOVELTIES. 


PURE ALUMINUM 


FACTORIES, WATERBURY, CONN. 


428 Broome Street, New ¥ 
0 Lake Sti Chicago. 
ce High Street, Boston. 


WILLIAM S. FEARING, 


100 Champers St., NEW YORK, 


SELLS TO THE TRADE 


Brazed and Seamless Brass and 


J. M. Stutzman, (8! William St.,N. Y. 


MANUFACTURER OF 


Superior Steel Stamps 
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TRADE MARK 


Gun Wadding 


SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, 
— 








“THE HOOKER” 


Teemeowre. The Union Metallig Cart (ridge Co, 


SEND FOR CATALOGUE B, 


HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 30 West Randolph St., BRIDGEPORT, CONN. 


St. Louis, Mo. Chicago, Ill. 


Magnolia Metal. RANDOLPH & CLOW ES. 


tndorsed by Gates States and 
German Governments. WATERBURY, CONN. 
Best Anti-Friction Metal s ae ; 
For Rolling-Mill, High-Speed —-SOLE MANUFACTURERS OF—— 
Engine and all 1 Machin ery 


Y agnotiahntt Friction etsice.| BIOWD'S Patent Seamless Drawn Copper House Boilers, 


aes 
74 Cortlandt St., New York. Lon- CANNOT COLLAPSE. WILL NOT LEAK, 


don Office, 75 Queen Victoria St. 

Ordinary boiler tested for working pressure of 90 to 100 Ibs. Extra heavy tested for working 
pressure of 150 to 160 Ibs. Ample factor of safety allowed for each of the above pressures. Made 
of two seamless drawn copper shells. Handsomest, best and strongest in the market. Send for 
circular giving instructions for prevention of accidents. Also proprietors of the Brown & Bros 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Mills. 


JENKINS BROS.’ VALVES. 71 John St., New York. 


E very valve tested and warranted, all parts interchangeable 

Nothing but best Steam Metal used in the manufacture. 2i N. Fifth St St. Philad’ a. 
K eyed Stuffing Box and Dise Removing Lock Nut 

1s used only in the Jenkins Bros. Valves. 54 Dearborn St St., Chicago. 
W one are genuine unless stamped with “ Trade-Mark.” en 

S$ hould you order INSIST on having Jenkins Bros.’ Valves} 105 Milk Street, Boston, 


THE ALUMINUM BRASS AND BRONZE CoO., 


MANUFACTURERS OF 


BRASS azxsv COPPEF 


SHEET, RODS, WIRE AND CASTINGS. 





















DAity (pacity 1100 (ARS 
‘ADDRESS, 


Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain ice Cream Freezer Swart Bulg, 58 Chambers St, New York. Rolin Mls, Bideprt, Conn 
{s absolutely the only Triple Action Freezer known. Sample orders re- 


We can prove it. Is better advertised ; more popular ; 
—- sold; gives — better satisfaction, and 
mbodies more features of actual merit than found in 2 
ceive prompt 
attention. 
A. J. JORDAN, St. Louis, 


any other Freezer ever produced. Further informa- 
n furnished wu 
House Furn 
FACTORY, East India 


The White idenathin@eeuner Co., Nashua, N. H. 
CRESCENT FOUNDRY. Works, Shefiield. 
L.WERTHEIMER,| CENTRAL OIL STOVE CO. — 


¢2"For sale by all leading dealers = Hardware and 
ishing Goods. 








MANUFACTURER OF Adams & Westlake, Dangler, Monitor, 
. : American, Florence, National, 
All Kinds of Casti ngs. Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 
—SPECIALTIES— 
Blast Furnace, Mill and Machinery Castings. OIL STOVES. 


ALLEGHENY CITY, PA. BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE IRON AGE 








THE 
Ansonia Brass 


g° Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - ~- New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 


Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 





MANUFACTORY, 


Bridgeport, Conn. 
JOHN DAVOL & SONS, 


4GENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, - New York, 


INGOT «0 onze COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Ballite Building, - - Philadelphia. 


A ——- Treatise on Petroleum. Comprising 
its Origin, Geology, Geographical ee, 
History, Chemistry, Mining, Technology, Use 
and Transportation, together with a description of 
Gas Wells, the application of Gas as Fuel, &c. By 
Benjamin’ J. REW. With an appendix on the 
ae uct and exhaustion of the Oil aloes and the 

logy of Natural Gas in Pennsylvania and New 

Yorx. By Cuartes A Asusurner, M. S.,C. E., 

Geelogist in Charge, Pennsylvania Survey, Phila- 

delphia, Illustrated by 7° engravings and two 

plates. In one volume. 8vo, cloth, 508 pages..$4.50 


For Sale by DAVID WILLIAMS, 96-102 Reade St.rN. Y, 


AREHOUSE, 
19 snaseu St., N. ¥. 





Waterbury Brass Co. 


Sheet, Roll and Platers’ Brass, 


German Gaver, Op Pre, ‘Bras Brass ame Ger- 
man "“Ealee 


Copper nines and Burs, 


Brass Kettles, Door Rail, Brass T > 

cussion Caps, Powder Flasks, ite 
hot Pouc Tape M — 
&c., andsmall Brass Wares 
of every description. 


Sole Agents for oe CAPEWELL MFG. COo.'8 
Line of mae 


296 Breadway, New You. 128 Eddy St., Previ- 
dence, &. |. 


MILLS AT WATERBURY, CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN - 


BRAZIERS' & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 


294 Pearl St., NEW YORK. 


Rome Brass and Copper Mills, 


ROME, N.Y., 


— MANUFACTURERS OF — 








Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &c. 





BRASS GOODS MFG. COo., 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZEH DOOR KNOBS 


Bronse and Plated Thimbles, Roses, Plate-Kscutcheons, Socket M 
Cushion Business Cards, Mirrors for Perfume Bottles. Hovatthes ot Mew 


Brushes, Patent Mirror Pin 
made to order. 


Salesroom, 88 Chambers St., New York. Factorv, 250 to 254 State St., B’klyn. 





HENDRICKS 


BROTHERS, 


Proprietors of the 


Belleville Copper Rolling Mills, 


Manufacturers of 


Brazsiers, Bolt 


and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


ingot Copper, Block Tin, Speliter, Lead, Antimony, etc. 


49 CLIFF ST., 


NEW YORK. 


Tue PLume & Atwooo Mec.Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 


Win 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, OCOP- 
PER ELECTRICAL WIRE, 


Pins, Brase Butt Hinges, Jack Ohain 
Kerosene Burners, Lamp 
Trimmings, £0. 

18 MURRAY S8T., NEW YORK. 
71 PEARL 8T., BOSTON. 
115 LAKE 8T., CHICAGO. 


ROLLING MILL, 


| FACTORIES, 
THOMASTON, CONN. WATERBURY, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 
JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Berosene Burners in 
great variety. 


FACTORIES : 25 Park Place, 
Waterbury, Conn. New York. 
SCOVILL MFG. COMPANY, 


BRASS 
Sheet, Wire, Tubes, 
BUTT HINCES 
BUTTONS, 
LAMP Coops 
NOVELTIES. 


PURE ALUMINUM 


FACTORIES, ES. WATERBURY, CONN. 


proome srg, Xow Tose 
423 ew Yo 
0 Lake Stree’ 
1S tet Street, Boston. 


WILLIAM S. FEARING, 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 


Sheet and Ingot Copper, Spelter, 
Tin, Antimony, Lead, &c. 


J. M. Stutzman, !8! William St., N. Y.. 


MANUFACTURER OF 
Superior Steel Stamps 
Brands, Seals, Steet 
Stencil Cu S :. ing 








STEEL NAME. STAMPS 
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SAVE 











YOU WR voc, POWER, 
YOUR BELTS, 
YOUR MONEY 










By covering your 


pulleys with 


SHULTZ 


Patent 
Leather 
Pulley 
Covering. 


SHULTZ BELTING CO., St. Louis, Mo. 


SEND FOR CATALOGUE, 


“THE HOOKER” 
STEAM PUMPS. 


For Every Variety of Service. 
SEND FOR CATALOGUE B, 


HOOKER-COLVILLE STEAM PUMP CO., 


2d and Carr Streets, 
St. Louis, Mo. 


80 West Randolph 8t., 
Chicago, Tl. 


Magnolia Metal. 
indorsed by United States and 
German Governments. 


Best Anti- Friction Metal 

For Rolling-Mill, High 

Engine and “= "Mac 
ngs. 









= 


Magnolia Anti-Friction Metal Co. 
Owners and Sole Manu/frs., 


74 Cortlandt St., New York. Lon- 
don Office, 75 Queen Victoria St. 


DAILY (PACITY 1100 eS 
ADDRESS, (2) / 
CER Ore 


TYSBURGH 








White Mountain Ice Cream Freezer 


Is absolutely the only Triple Action Freezer known. 
We can prove it. Is better advertised ; more popular ; 
easier sold; gives decidedly better satisfaction, and 
ee more features of actual merit than found in 
other Freezer ever produced. Further informa- 
tion furnished upon application. 


The White Mountain Freezer Co., Nashua, N. H. 


at sale by on eae dealers ~ Hardware and 
use Furnishing 


CRESCENT FOUNDRY. 
L.WERTHEIMER, 


MANUFACTURER OF 
All Kinds of Castings. 
—SPECIALTIES— 


Blast Furnace, Mill and Machinery Castings. 
ALLEGHENY CITY, PA. 
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Villiams, Nos. 96,98,100 & 102 Reade St., New York 


$4.50 a Year, including 2. 
Single Copies, Ten Cents. — 


TRADE MARK 


Gun Wadding 


SUPERIOR TO ALL IMPORTED WADS. 





Black Edge, Pink Edge, 


White Felt. 


The Union Metallic Cartridge Co, 


BRIDGEPORT, CONN. 


RANDOLPH & CLOWES, 


WATERBURY, - - 


Card Board, 





CONN. 
Branch Depots: 131 Worth St., New York; 71 West Washingtcn St., Chicago, ill. : 


191 High St., Boston, Mass. 


SEAMLESS DRAWN BRASS AND COPPER TUBING. 
Hot and Cold Rolled Sheet Copper and Brass of all kinds. 


Fe Rees The Original Unvulcanized Packing 


CALLED THE E STANDARD—Asit & is a the Packing ~ A a 


ers are com 


Accept no packi as ey PA 
stamped with our “Trade ee eee 


JEN Sr bat 


] pom STREET 


JENKINS BROS. {i 105 MILK STREET BOSTON 
21 NORTH FIFTH ST., PHILA. 


(54 DEARBORN ST., CHI 1CAGO 


ENKING e. 


THE ALUMINUM BRASS AND BRONZE CO., 


MANUFACTURERS 


BRASS 2x0 COPPER 
SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn Conn. 


] HAVE a good stock of Metal Han- 





dles, one and two blades, of my 
Famous “AA Al” Brand. Prices to 
dealers on + Sn 
A. J. JORDAN, St. Louis. 
FACTORY : 


East India Works, Sheffield. 


CENTRAL OIL STOVE CO. 


Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 
OIL STOVES. 
BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE 


Ansonia Brass 
s” Coprer Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


Tue Plume & Atwooo Mee. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WIR 


GERMAN SILVER AND GILDING METAL 


ingot Copper. Waterbury Brass Co. COPPER RIVETS AND BURRS, OOP- 


PER ELECTRICAL WIRE, 








Established 1845. Pins, Brase Butt Hinges, Jack Chain 
SOLE MANUFACTURERS 








° Sheet, Roll and Platers’ Brass, “ie 
To bi n m4 ro n Ze German ye Cues Bae Brass one Ger- 
scinsieentiainaediitaannil — Copper Tub hee 18 MURRAY 8T., NEW YORK. 
“incom me” CQBReE vets and Burs, Pea st. nox 
; a ree ee capnate uefa” 115 LAKE ST., CHICAGO. 
19 & 21 Cliff Street, ° - New York. ere Ot Fouc ape moas- ROLLING MILL, FACTORIES, 
133 & 135 Wabash Ave., - Chicago, Ill. Ta. THOMASTON, CONN, | WATERBURY, DRY, CONN. 


Cartridge Metal in Sheets 
BRIDGEPORT BRASS CO.. Shells a Specialty, ” | Holmes, Rooth g Haydens 
MANUFACTURERS OF Sole Squats, Se the CAPEWELL MFG. CO.’S 


of 8 ting goods. 
ne ee ee MANUFACTURERS OF 


Sheet and Roll Brass, nee ~~ York 128 es Sheet, Roll Brass, Brass and 


Brass and Copper Wire and Tubing, MILLS AT aaa CONN. German Silver Wire. 
SEAMLESS AND BRAZED TUBING, COPPER THE 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- New Haven Copper Co., COPPER RIVETS AND BURRS. 


mings, Clocks and Fly Fan Movements, 


Lamps and Trimmings, Kerosene SOLE MAKERS OF JACK CHAIN. 
Burners, Plumbers’ Materials. 


PQ L| S “ FD 6 0 PD C SEAMLESS TUBING, BRASS AND COPPER. 
Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. oe Brass and Copper Tubing. 


MANUFACTORY, 





nd Insulated Wire for Elec- 

Gueieperh, tenn. 1 20 Ghanem “Bt, y: ¥, Under Patent of T. James, Sept. 12, 1876. a ‘eashaien and Street Rail- | 
—_— ALSO MANUFACTUKERS AND way Use. Lamp Goods and 
JOHN DAVOL | & SONS, DEALERS IN er a = 
Brooklyn Brass & Copper Co.,| BRAZIERS & SHEATHING COPPER,| — ractomes: 25 Park Place, 
INGOT COPPER, SPELTER, LEAD, TIN, Kettles, Bottoms, Bolts, Ci-cles, &c., Waterbury, Conn. New| York. 

ANTIMONY, SOLDER & OLD METALS, a or SCOVILL MFG. COMPANY, 
100 John Street, = New York.| Cast Steel Angers and Bils of Superior Quality. 


Manufacturers of 


INGOT a cue (COPPER |22¢Peerst. New yorx| BRASS 


Sheet, Wire, Tubes, 


MANUFACTURED BY Rome Brass and Copper Mills, | surr HINGES, 
THE ORFORD COPPER CO., BUTTON 


FRANCIS WISTER spaesnndenniici LAMP Spons.. 
, t, , 
agua «> ouanite —— MANUFACTURERS OF — NOVELTIES 


A Practical Treatise on Petroleum. Comprising | Roll and Sheet Brass and German Silver. P U R E A ue U M i N U M 
its Origin, Geology, Geographical Distribution, 


History, Chemistry, Mining, Technolo; Uses Brass, Copper and German Gilver Wire. 


FACT oniEs, ES, WATERBURY. CONN. 

= woe aes with a description of Rrass and Copper Rods and Brazed Brass Tubing. 

as Wells, the application of Gas as Fuel, &c. B Broome Street, N 
BENJAMIN &: REW. With an a on the Divers ene Sane. = 210 Lake Street, Chieago 

ean - Leenaniee @ of he Oil Regions and the Seamless Brass Ferrules. High Street, Boston. 

€0 ogy of Natur. as in Pennsylvania and Ne — 

in ge, Pennsylvania Survey, Phila- Braziers and Sheathing Copper. 
eaeee illustrated by 7° engravings and two ee ' 
plates, In one volume. 8vo, cloth, 508 pages..$4.50 Copper Bottoms. 
For Sale by DAVID WILLIAMS, 96-102 Reade St,, N. Y, Sette, Coates, Os... Go 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 





BRASS Goopvs MEG. CoO., 

Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, Sheet Brass Sheet Brass 
sna Plated ‘tatoo DOOR KNOBS ease Rice dimen, , 
Cushion Business Cards. Mirrors for Perfume Bosties. Novelties 3 of iNew —ieneae _ and German Silver Wire, 

Salesroom, 88 Chambers St., New York. Factorv, 250 to 254 State St., B’klyn,| Brazed and Seamless Brass and 


Tubes, Brass and Cop- 


HENDRICKS BROTHERS, Seamices Copper House Boters, 





Proprietors of the ae gg oe Copper, — 
Belleville Co r ee ee a 
pper ad Rolling Mills, J. M. Stutzman, (81 William St., N.Y. 
Brazicrs, Bolt anda Sheathing 


MANUFACTURER OF 


Superior Steel Stamps 


COPPER. 


COPPER WIRE AND RIVETS. 






Importers and Dealers i a iaa! Brands Seals,Stee! 
ealers in eT aca aa Stenctl C 
Ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. Moulds 
49 CLIFF ST. NEW YORK. Pras seambe 


Send for Price-List. Dies. &c. 
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TRADE MARK 


Gun Wadding 


SUPERIOR TO ALL IMPORTED WADS. 


Black Edge, Pink Edge, Card Board, 
White Felt. 


“THE HOOKER” 


cream comes:. |The Union Metallic Cartridge Co, 


SEND FOR CATALOGUE B, 


HOOKER-COLVILLE STEAM PUMP CO., 
94 and Carr Streets, 90 West Randoiph 8t., BRIDGEPORT, CONN. 


St. Louis, Mo. Chicago, Tl. 


Magnolia Metal. RANDOLPH & CLOW ES. 


indorsed by United States and WATERBURY, CONN., 


Best Anti-Friction Metal cual 
For Rolling-Mill, High-Speed SOLE MANUFACTURERS OF 
Engine e and all Mac inery 


Magnolia ae uetaice.| DY0WN'S Patent Seamless Drawn Copper House Boilers, 


nd Sole Manufrs., 
74 Cortlandt St, New York. len CANNOT COLLAPSE. WILL NOT LEAK, 


a St. Ordinary boiler tested for working pressure of 90 to 100 Ibs. Extra heavy tested for working 
pressure of 150 to 160 bs. Ample factor of safety allowed for each of the above pressures. Made 

of two seamless drawn copper shelis. Handsomest, best and strongest in the market. Send for 
circular giving instructions for prevention of accidents. Also proprietors of the Brown & Bros 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Mills. 


JENKINS BROS.’ VALVES.) 7! Joha St., New York. 


E very valve tested and warranted, all parts interchangeable Fifth 
Nothing but best Steam Metal used in the manufacture. 21 N. St., Philad 
K eyed Stuffing Box and Disc Removing Lock Nut 
1s used only in the Jenkins Bros. Valves. 54 Dearborn St., Chicago. 
WN one are genuine unless stamped with “ Trade-Mark.” — 
S hould you order INSIST on having Jenkins Bros.’ Valves| 105 Milk Street, Boston, 


THE ALUMINUM BRASS ASS BRONZE Co., 


MANUFACTURERS 0 


BRASS ax0 COPPER 
SHEET, RODS, WIRE AND CASTINGS. 
Cowle’s Aluminum and Silicon Copper Alloys. 


eymert oe 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 


| HAVE a good stock of Metal Han- 

dles, one and two blades, of my 
Famous “AA Al” Brand. Prices to 
dealers on application. 


A. J. JORDAN, St. Louis. 








DAIL (pacity 1100 QRS 
ADDRESS, fy 


White Mountain os Cream Freezer 


Is absolutely the only Triple Action Freezer known. 





The White Mountain ro Co., Nashua, N. H. 


"For sale Ae all i leading dealers *. Hardware and 
House Furnishi 
FACTORY: 


CRESCENT FOUNDRY. _-™ - East India Works, Shettield. 
LWERTHEIMER, CENTRAL OIL STOVE CO. 








MANUFACTURER OF Adams & Westlake, one. Monte: ‘ 
. . American, orence, ationa 
All Kinds of Castings. a Garland, Union, 
_SPECIALTIES— Crown, Wm. Vogel & Bros. 
Biast Furnace, Mill and Machinery Castings. OIL STOVES. 


ALLEGHENY CITY, PA. BOSTON. . NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE 


Ansonia Brass 
p° Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and W.re. SS = aw A = 


Tue Plume & Atwooo Mre.Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 


Win 











[= | GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, OOP- 
oiileennteemaiasaie Established 1845. Pins, Brass Butt Hinges, Jack Ohain 
fs Sheet, Roll and Platers’ Brass, ak 
Tobin BronZe) ccs sizer. copper, Brus ant oor ee 
ciniiahtianiiiattiabemahal ee Oper tae 18 MURRAY 8T., NEW YORK. 
ondenser Plates, Pump Linings and Wire, Copper Rivets and Burs, 71 PEARL 8T., BOSTON. 
RODS FOR PUMPS AND BOLTS. Brass Kettles, Door Rail Per- 115 LAKE 8T., CHICAGO. 
Renckea ech ene 
19 & 21 Cliff Street, - - New York. ROLLING MILL, FACTORIES, 
133 & 135 Wabash Ave., - Chicago, Ill. we oveny aanentgal ac Wares THOMASTON, CONN. | WATERBURY, CONN. 


BRIDGEPORT BRASS CO.. Shes a Spectaity. | Holmes, Rooth & Haydens 


Sole Agente % for the CAPEWELL MFG. CO.’S 


MANUFACTURERS OF 
of ee goods. 
iéne s MANUFACTURERS OF 


Sheet and Roll Brass, a non Yor R. ins Hay &.. Prev) Sheet, Roll Brass, Brass and 


Brass and Copper Wire and Tubing, MILLS AT WATERBURY. CONN. German Silver Wire. 
SEAMLESS AND BRAZED TUBING, COPPER THE 


AND IRON RIVETS, New Haven Copper Co.,|COPPER RIVETS AND BURRS. 


Oilers and Cuspadores, Lanterns and Trim- 
JACK CHAIN. 


mings, Clocks and Fly Fan Movements, 
eco coecersce (POLISHED COPPER lame eee wet eee vem 


Lamps and Trimmings, Kerosene SOLE MAKERS OF 
nd Insulated Wire for Elec- 





pciogettnnle wien | “St noenee ane” | “aap Sian Se Sat 
JOHN DAVOL & SONS, DEALERS IN V9 
AGENTS FOR 5 

Brooklyn Brass & Copper Co.,|BRAZIERS’ & SHEATHING COPPER,| acronis: 25 Park Place, 
INGOT COPPER, SPELTER, LEAD, TIN, Kettles, Bottoms, Bolts, Circles, &c., Waterbury, Conn. New York. 

ANTIMONY, SOLDER & OLD METALS, ALSO MANUFACTURERS OF SCOVILL MFG. COMPANY, 
100 John Street, - New | York. Cast Steel Augers and Bits of Superior Quality. Manufacturers of 

’ NEW YORK. 
INGOT «1 ome COPPER|22* Peas New vork,) FSR A SSS 
MANUFACTURED BY Rome Brass and Copper Mills, | sur HINGES, 
THE ORFORD COPPER CO., ROME, N.Y., LAMP coops, 
FRANCIS WISTER, Agent, NOVELTIES. 


Bullitt Building, - - Philadelphia. —— MANUFACTURERS OF — 


A Practical Treatise on Petroleum. Comprising Roll and Sheet Brass and German Silver. Pp U he E A ~ UM M i N U M 


its  eney Geographical Distribution, Brass, Copper and German Silver Wire. 


History, Chemistry, Mining, Technology, Uses FACTORIES, WATERBURY, “CONN. 
and Transportation, together with adescription of Rrass and Copper Rods and Brazed Brass Tubing. DEPOTS 
Gas Wells, the ote of Gas as Fuel, &c. By Rivets and Burs. 428 Broome Street, New York. 


BENJAMIN Crew. With an a pendix on the 210 Lake 8' Chicago. 
uct and exhaustion of the Oil ictens and the Seamless Brass Ferrules. High Street, Boston. 


logy of Natural Gas in Pennsylvania and — 


aneanatemmtaniinsinainnammnniiii a aana ae 
Yorx. By Cuartes A Asnsurner, M. S., C. Check and Key Tags. 

Geelogist in Charge, Pennsylvania Survey, Phils” Braziers and Sheathing Copper. 

delphia, Illustrated by 7° engravings and two ' 





plates. In one volume. 8vo, cloth, 508 pages..$4.50 Copper Bottoms. 
For Sale by DAVID WILLIAMS, 96-102 Reade St., N. Y. Bolts, Circles, &c., &c. 100 Chambers St., NEW YORK, 
BRASS Goons MEG. CoO.. SELLS TO THE TRADE 


Manufact f Sta: B sSilvered and Ti > B 
anufacturers 0 ne vered an nned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, Sheet Brass, Fancy Sheet Brass, 


DOOR KNOBS 
Bronse and Plated Thimbles, Roses, Plate-Kecutcheons, Socket Shells, &c.,. Muctlage Brushes, Patent Mirror Pin German Silver, Copper, 
Cushion Business Cards, Mirrors for Perfume Bottles. Novelties of New to order, and German Silwer Wire, 


Salesroom, 88 Chambers St., New York. Factorv, 250 to 254 State St., B’klyn, | Brazed and Seamless Brass and 


HENDRICKS BROTHERS, Seamless Copper House Boilers, 








B il Proprietors of the Sheet SS Copper, > 
enleville - 
Co pper Rolling Mills, ~ cece ——- aes 
Brazxziers, Bolt ama Sheathing MANUFACTURER OF 


COPPER. 


CorPrin ee AND RIVETS. 
mporters and Dealers in 
Ingot Copper, Block Tin, Spelter, saat, Antimony, etc. 
49 CLIFF ST. NEW YORK 


Superior Steel Stamps 
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wenn Wadding 


Patent SUPERIOR TO ALL IMPORTED WADS. 
Leather 


Pulley | Black Edge, Pink Edge, Card Board, 
Covering. White | Felt. 


SHULTZ BELTING CO., St. Louis, Mo. 


SEND FOR CATALOGUE. 


“THE HOOKER” 


Teeteons. The Union Metalig Gar (ridge Co, 





SEND FoR CATALOGUE B. 


HOOKER-COLVILLE STEAM PUMP CO., 





eseitiatabediahs 60 Wish Binbesteh te. BRIDGEPORT, CONN. 
St. Louis, Mo. Chicago, Ill. ———— oo ™™™™lS 

mame! RANDOLPH & CLOWES 

(ndorsed by United = and 
German Governme' j 

O eer nollie Erition , Me “Metal WATERBURY, - - CONN. 
ss fachinery Branch Depots: 131 Worth St., New York; 71 West Washington St., Chicago, Il1.: 

Magnolia Ant|-Friction ~— eg 191 High St., Boston, Mass. 


SEAMLESS DRAWN BRASS AND GOPPER TUBING. 
Z, Hot - Cold Rolled Sheet Copper and Brass of all kinds. 
Le eS The Original Unvulcanized Packing 


ES STAI my PACK 


CALLED THE SPANDARD-~A2isshe Packing uy which 


all others are 


Accept no packi as ay PACKING unless 
stamped with our “ ade- rm 7 
HN STREE 


JENKINS BROS. (a HE art. 


DEARBORN ST., CHICAGO. 





THE ALUMINUM BRASS AND BRONZE CoO., 


MANUFACTURERS OF 


BRASS azxrdD COPPER 
SHEET, RODS, WIRE AND CASTINGS. 
Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
THE ESSENTIAL FEATURE 


Of a Pocket Knife is to Cut. 
It would therefore be wise to put in a line of 
my ‘‘Aa At” Brand, which would be 
a guarantee against risk in 
that direction, 






Ba Bee 1) 


Se Z 


White Mountain Ice Cream Fi Freezer 
Is absolutely the Triple 

We can prove > Is better p= ; more a See. 3 

easier sold; es dec ly mater entiataction. and 

embodies more footures oO Setdal m it than found in 

any other Freezer ever ueced. Werther informa- 

tion furnished upon application. 

The White Mountain Freezer Co., washua, N. H. 
For sale by all leading dealers in Hardware and 


~~ CRESCENT FOUNDRY. A. J. JORDAN, ST. LOUIS. 


i, WERTH EIMER,| CENTRAL OIL STOVE Co. 





MANUFACTURER OF Adams & Westlake, Dangler, Monitor, 
All Kinds of Castings. a: re oo 
—SPECIALTIES— Crown, Wm. Vogel & Bros. 
Blast Furnace, Mill and Machinery OIL STOVES. 


Castings. 
ALLEGHENY CITY, PA. BOSTON. NEW YORK, CHICAGO. SAN FRANCISCO. 
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THE 


Ansonia Brass 


ps” Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire, 





Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


BRIDGEPORT BRASS CO.. 


MANUFACTURERS OF 


Sheet and Roll Brass, 


Brass and Copper Wire and Tubing, 


SEAMLESS AND BRAZED TUBING, COPPER 
AND IRON RIVETS, 


Oilers and Cuspadores, Lanterns and Trim- 
mings, Clocks and Fly Fan Movements, 
Lamps and Trimmings, Kerosene 
Burners, Plumbers’ Materials. 


Particular attention paid to cutting out Blanks 
and manufacturing Metal Goods. 


MANUFACTORY, WAREHOUSE, 
Bridgeport, Conn.|19 Murray St., N. ¥. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 
DEALERS IN 


INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, New York. 


INGOT 0» oss COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Bullitt Building, - - Philadelphia. 


A Practical Treatise on Petroleum. Comprising 
its Origin, logy, Geogravhical Distribution, 
History, Chemistry, Mining, Technology, Uses 
and Transportation, together with adescription of 
Gas Wells, the application of Gas as Fuel, &c. By 
BENJAMIN a Rew. With an appendix on the 

roduct and exhaustion of the Oil Regions and the 
logy of Natural Gas in Pennsylvania and New 
York. By Sapeenas 4 Cemgee,  & RS 
Geelogist in ‘ennsylvania Survey, Phila- 
delphia, Tiusernted by 7° engravings aad two 
plates. In one volume. 8vo, + 508 pages.. $4.50 

For Sale by DAVID WILLIAMS, 96-102 Reade St., N. Y, 
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Waterbury Brass Co. 


Estabiished 1845. 


Sheet, Roll and Platers’ Brass, 


German Silver, Copper, Brass and Ger- 
man Silver re, Brass and 
Copper Tubing, 


Copper Rivets and Burs, 
Brass Kettles, Door Rail, Brass T: Per- 
cussion Caps. Powder Flasks, Metallic 
Eyelets, Shot Pouc Tape Meas- 
ures, &c., andsmail Brass Wares 
of every description. 
Cartridge Metal in Sheets or 
Shells a Specialty, 


Sole Agents for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 


DEPOTS: 
296 Breadway, New York. 126 Eddy St., Provi- 
dence, . . 


MILLS AT WATERBURY. CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 


294 Pearl St., NEW YORK. 


Rome Brass and Copper Mills, 


ROME, N.Y., 
—— MANUFACTURERS OF — 


Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &c. 





BRASS Goopwse MEG. Co., 
Manufacturers of Stamped Brass,Silvered and Tinned Goods, Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZEH DOOR KNOBS 


Business Cards, Mirrors for Perfume Bottles. Novelties of New 


Bronse and Plated Thimbles, Roses, Plate-Kscutcheons, Socket Shells. Mucii Brushes, Patent Mirror Pin 
Cushion — g tayo 


Salesroom, 88 Chambers St., New York. Factory, 250 to 254 State St., B’klyn, 





HENDRICKS 


BROTHERS, 


Proprietors of the 


Belleville 


Copper Rolling Mills, 


Manufacturers of 


Brazsiers, Bolt 


and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 


49 CLIFF ST. 


NEW YORK. 


Tue PLume & Atwooo Mre. Go. 


MANUFACTURERS OF 


Sheet and Rol Brass 


WIR 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Ohain 
Kerosene Burners, Lamp 
Trimmings, £0. 

18 MURRAY S8T., NEW YORK. 
71 PEARL 8T., BOSTON. 
115 LAKE S8T., CHICAGO. 


ROLLING MILL, | FACTORIES, 
THOMASTON, CONN. WATERBURY, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 
JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Oopper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Kerosene Burners in 
great variety. 


FACTORIES : 25 Park Place, 
Waterbury, Conn. New York, 
SCOVILL MFG. COMPANY, 


BRASS 
Sheet, Wire, Tubes, 
BUTT HINCES 
BU $, 
LAMP COODSs 
NOVELTIES. 
PURE ALUMINUM 


DEPOTS 
428 Broome Street, New York. 


210 Lake 8 Chicago. 


High Street, Boston. 


WILLIAM S. FEARING. 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 
Sheet Brass, Fancy Sheet Brass, 


J. M. Stutzman, !8! William St., N.Y. 


MANUFACTURER OF 


Superior Steel Stamps 





STEEL NAME STAMPS 
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SAVE *"votr teurs, 313-815 Broadway. 


YOUR MONEY 


By covering your 


SHULT!) HARTLEY & GRAHAM, 
Leather ——Importers and Jobbers of — 
Pulley 





Cove 

iow PFIRAARMS 

“THE HOOKER ” 
STEAM PUMPS. — AGENTS : — 


For Every Variety of Service. : ‘ - 
aside tivitiamninae Union Metallic Cartridge Co. | Remington Arms Company. 


HOOKER-COLVILLE STEAM PUMP CO., 





Bridgeport Gun Implement Company. 















Best pAnti- Friction Metal WATERBURY, . ° CONN. 


"Engine and ail ‘Mae Branch Depots: 131 Worth St., New York; 71 West Washington St., Chicago, III. : 


Magnolia Anti-Friction Metal Co. 191 High St., Boston, Mass. 
Owners and Sole Manu/rs 


/SEAMLESS DRAWN BRASS AND COPPER TUBING. 
Hot and Cold Rolled Sheet Copper and Brass of all kinds. 


iets The Original Unvulcanized Packing 
JENK ic Sent Th CALLED THE STANDARD—As!¢ 's the Packing by which 
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rs ENKINSB 108 MILK STREET, BOSTON 
: 21 NO RTH FIFTH ST., PHILA. 


31& 33 N CANALST.,CHICAGO 


THE ALUMINUM BRASS ARS BRONZE CoO., 


MANUFACTURERS 0 


BRASS sxx COPPER 
SHEET, RODS, WIRE AND CASTINGS. 


Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
TS EVERYTHING 





10.000 Ovens ws Qrneesvitte REGION,PA 


ait QraciTy. wo ay 


DDORES 


\\\ 


Is absolutely the Aen ion Freezer known. 
t. . 


: IN FINE 
embodies —- — found in 
any other Se. ver produced . Further informa- CUTLERY. 


The White Mountain Freezer Co., Nashua, N. H. 
sale by all leading dealers in Hardware and 
Ke Goods. 


A. J. Jordan,s*4e""*. 


Factory: East India 








CRESCENT FOUNDRY. aan arene Werks, Shedietd. 

All Kinds of Castings. nm Champion, Garland, nn 8 eat 
ites ae eae CENTRAL OLL STOVE CO. 

oa, BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE 


Ansonia Brass 
s° Coprer Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and W re. 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 
RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 
DEALERS IN 


INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, ~ New York. 


INGOT 10 ovaze COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Bullitt Building, - - Philadelphia. 


A PRACTICAL MANUAL OF 
Minerals, Mines and 


Mining. 











Comprising suggestions as to the localities and 
associations of all the useful minerals: full de- 
scriptions of the most effective methods for 
both the qualitative and quantitative analyses 
of each of these minerals, and hints upon the 
various operations of mining, including archi- 
tecture and construction. 


By Prof. H. S. OSBORN, LL. D. 


Ittustrated by 171 engravings. In one volume, 8vo 
367 pages. Price $4.50. 





Sent, post-paid, on receipt of price by 


DAVID WILLIAMS, Publisher & Bookseller, 


96-102 Reade Street, New York, 


Tue Plume & Atwooo Mec.Co. 
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Established 1845. Pins, Brase Butt Hinges, Jack Chain 


Sheet, Roll and Platers’ Brass, maar ea 
German Silver, Co ~— pee ont Ger- omnceme 


man — 
Copper Tu a 


Copper Rivets and Burs, 
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on Caps, Powder Flasks, Me 
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Shelis a Specialty, 
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Line of Sporting goods. 





18 MURRAY 8T., NEW YORK. 
71 PEARL 8T., BOSTON. 
115 LAKE ST., CHICAGO. 


ROLLING MILL, | FACTORIES, 
THOMASTON, CONN. WATERBURY, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


DEPOTS: 
-_ , ah _ a Sheet, Roll Brass, Brass and 
WILLS AT WATERBURY, CONN. German Silver Wire. 
THE 


New Haven Copper Co.,|COPPER RIVETS AND BURRS, 
SOLE MAKERS OF JACK CHAIN. 


SEAMLESS TUBING, BRASS AND COPPER. 
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ALSO MANUFACTURERS AND way Use. Lamp Goods and 
DEALERS IN 
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great variety. 
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—— MANUFACTURERS OF — 





BRASS Goonpws MFG. Co., 
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Bronse Plated Thimbles, Roses, Plate-Escutcheons, Socket Shells, 
Cushion Business Cards, Mirrors for Perfume Bottles. eta £2, New 


— mt Mirror German Silver, Copper, Brass 
made to or - and German Silwer Wire, 


Salesroom, 88 Chambers St., New York. Factory, 250 to 254 State s St., t., Bklyn, Brased and Seamless Brass and 





HENDRICKS 


Proprietors of the 


Belleville Copper Rolling Mills, 


Manufacturers of 


Brazsiers, Bolt 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 
49 CLIFF ST., NEW YORK. 
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BROTHERS, 
Tin, Antimony, Lead, &c. 
J. M. Stutzman, !81 William St., N.Y. 
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HOOKER-COLVILLE STEAM PUMP CO., 
2d and Carr Streets, 80 West Randolph &t., 
Chicago, t 


= Magnoha Metal. | RANDOLPH & CLOWES. 


=> ioe WATERBURY, CONN., 


Best Anti-Friction Metal 
For Rolling Mill, High-Speed —-SOLE MANUFACTURERS OF—— 
Engine and all ery 


7 dagnotaAn-rletion Meta cs Brown's Patent Seamless Drawn Copper House Boilers, 


nd Sole Manu/fre., 


Bridgeport Gun Implement Company. 











74 Cortlandt St., New York. Loa- CANNOT COLLAPSE. WILL NOT LEAK, 
don OMice, 75 Queen Victoria St. Ordinary boiler tested for working pressure of 90 to 100 Ibs. Extra heavy tested for working 
pressure of 150 to 160 Ibs. Ample factor of safety ailowed for each of the above pressures. Made 


of two seamless drawn copper sbelis. Handsomest, best and strongest in the market. Send for 
circular giving instructions for pievention of accidents. Also prorrietors of the Brown & Brees 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Mills. 


JENKINS BROS.’ VALVES.|7! John St., New York. 


E very valve tested and warranted, all parts interchangeable . 
WN othing but best Steam Metal used in the manufacture. 21 N. Fifth St., Philad’a. 
K eyed Stuffing Box and Dise Removing Lock Nut 

n r 
1 s used only in the Jenkins Bros. Valves. 31 ss —— 
WN one are genuine unless stamped with “ Trade-Mark.” - 
S hould you order INSIST on having Jenkins Bros.’ Valves 105 Milk Street, Bostea, 
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White Mountain Ice Cream Freezer 


Is absolutely the only Triple Action Freezer known. 

We can prove it. Is better adveriised ; more popular - 

easier sold; gives decided'y better satisfaction, and 
embodies more features of actual merit than found in 

any Other Freezer ever uced. vurther informa- 

tion furnished upon application. 

The White Mountain Freezer Co., Nashua, N. H. 
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Shells a Specialty. 


Sole Agents for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 
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296 Greadway, New York. 126 Eddy St., Provi- 
, R.A 


MILLS AT WATERBURY, CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 
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Brass, Copper and German Silver Wire, 
Rrass and Copper Rods and Brazed Brass Tubing. 
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MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 





Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings and Wire. 


RODS FOR PUMPS AND BOLTS. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, lil. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, - New York. 


INGOT 10 orser COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Ballitt Building, . - Philadelphia. 





A PRACTICAL MANUAL OF 


Minerals, Mines and 
Mining. 





Comprising suggestions as to the localities and 
associations of all the useful minerals; full de- 
ecriptions of the most effective methods for 
both the qualitative and quantitative analyses 
of each of these minerals, and bints upon the 
various operations of mining, including archi- 
tecture and construction. 


By Prof. H. S. OSBORN, LL. D. 


Illustrated by 171 engravings. In one volume, 8vo 
367 pages. Price $4.50. 





Sent, post-paid, on receipt of price by 
DAVID WILLIAMS, Publisher & Bookseller, 


96-102 Reade Street, New York. 





BRASS Goonwnws MEG. Co., 
Manufacturers of Stamped Brass,Silvered and Tinned Goods, Hyatt’s Patent Brass and Iron Spring Bolts, 
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Bronse and Plated Thim Plate-Escutch: 
oa Tateabies, Boves, eons, 


Socket Shells, Muci 
Business Cards, Mirrors for Perfume Bottles. Nocelties of New 


Salesroom, 88 Chambers St., New York. 


HENDRICKS 





Proprietors of the 


Belleville Copper Rolling Mills, 


Manufacturers of 


Brazsicers, Bolt 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 


49 CLIFF ST. 


MANUFACTURERS OF 


Sheet and Roll Brass 


Win 
f=: |GERMAN SILVER AND GILDING METAL 


Waterbury Brass Go,| OPPS MVE Ax suszs, cor. 


PER ELECTRICAL WIRE, 
Established 1845. 


Pins, Brass Butt Hinges, Jack Ohain 
Sheet, Roll and Platers’ Brass, 


Kerosene Burners, Lamp 
Trimmings, £0 
German a Silver ¥ fe, rane Brass end Ger- a 
==" tee 18 MURRAY ST., NEW YORK. 


Copper Tu 
Copper Rivets and Burs, 71 PEARL 8T., BOSTON. 
115 LAKE ST., CHICAGO. 


Seam mn Koties, Door Rail, Brass T ~~ 
on Caps, Powder Flasks, Me 
Eyelets, hot Pouc Tape Mess 
ures, &c., andsmall Brass Wares 
of every description. 
Cartridge Metal in Sheets or 


Shells a Specialty, 
Sole Agents for the CAPEWELL MFG. CO.’S 
Line of Sporting ¢ 
DEPOTS: 
206 Breadway, New York. 126 Eddy St., Previ- 
dence, R. I. 
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Holmes, Booth & aydens 
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Sheet, Roll Brass, Brass and 


MILLS AT WATERBURY, CONN. German Silver Wire. 


THE 


New Haven Copper Co., COPPER RIVETS AND BURRS. 


SOLE MAKERS OF JACK CHAIN. 


SEAMLESS TUBING, BRASS AND COPPER. 
Brazed, Brass and Copper Tubing. 
a Bare and Insulated Wire for Elec- 
Under Patent of T. James, Sept. 12, 1876. tric Lighting and Street Ralil- 
ALSO MANUFACTURERS AND way Use. Lamp Goods and 
DEALERS IN 


BRAZIERS & SHEATHING COPPER, 


great variety. 


FACTORIES: 25 Park Place, 
Kettles, Bottoms, Bolts, Circles, &c., Waterbury, Conn. New York. 
escanpsnernng meee SCOVILL MFG. COMPANY, 
Cast Steel Augers and Bits of Superior Quality. Manufacturers of 


294 Pearl St., NEW YORK. BRAS Ss 
NN ee ee eee ae Sheet, , Tubes, 
Rome Brass and Copper Mills,| surr ninces 
BUTTONS, 
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Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 


423 Broome Street, mer tog 
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——— WILLIAM S. FEARING 
Braziers and Sheathing Copper. s 
Copper Bottoms. ~ 
Bolts, Circles, &., &c. 100 Chambers St. NEW YORK, 


SELLS TO THE TRADE 


Brushes, Patent Mirror Pin German Silver, Copper, Brass 
Factory, 250 to 254 ™ ’ ,| Brazed and Seamless Brass and 
actory 0 254 State St., B’klyn 


BROTHERS, Sheet and Ingot Copper, Spelter, 
Tin, Antimony, Lead, &c. 


J. M. Stutzman, !8! William St., N.Y. 
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Superior Steel Stamps 
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Best. ~Anti- Friction Metal 
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Wagnolla Anti-Friction Metal Co. 
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any Freezer ever ee. Further informa- 
on. 


The White Mountain Freezer Co., Nashua, N. H. 
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— Importers and Jobbers of — 
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Union Metallic Cartridge Co. | 
Bridgeport Gun Implement Company. 


RANDOLPH & CLOWES. 


WATERBURY, CONN., 
——SOLE MANUFACTURERS OF — 


Brown's Patent Seamless Drawn Copper House Boilers. 


CANNOT COLLAPSE. WILL NOT LEAK, 


Ordinary boiler tested for working pressure of 90 to 100 lbs. Extra hesvy tested for working 
pressure of 150 to 160 Ibs. Ample factor of safety allowed for each of the above pressures. Made 
of two seamless drawn copper shells. Handsomest, best and strongest in the market. Send for 

circular giving instructions for prevention of accidents. Also proprietors of the Brown & Bros 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Mills. 


JENKINS BROS.’ VALVES.) 71 John St., New York. 


E very valve tested and warranted, all parts interchangeable . 
WN othing but best Steam Metal used in the manufacture. 21 /N. Fifth St., Philad’a. 
K eyed Stuffing Box and Dise Removing Lock Nut 

Js used only in the Jenkins Bros. Valves. 

WN one are genuine unless stamped with “ Trade-Mark.” 

§ hould you order INSIST on having Jenkins Bros.’ Valves | 105 Milk Street. Boston, 


THE ALUMINUM BRASS AND BRONZE Co., 


MANUFACTURERS OF 


BRASS and COPPER 
SHEET, RODS, WIRE AND CASTINGS. 
Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 


MY CUTLERY is fine and necessarily more 

expensive than common goods, but I 
have never yet heard it said that any article 
of my ‘‘AAAr” brand was not worth what 
it cost. 


Remington Arms Company. 








31 and 33 North Canal 
Sireet, ., Chicago. 


A. J. JORDAN, St. Louis, Mo. 
Factory, East India Works, Sheffield, 


OIL STOVES. 


Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
Champlon, Garland, Union, 
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8. Pe ee SCOVILL MFG. COMPANY, 


Cast Steel Augers and Bits of Superior Quality. Manufacturers of 
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associations of all the useful minerals: full de- 
scriptions of the most effective methods for Sheet, Wire, Tubes, 
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various operations of mining, including archi- 
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E very valve tested and warranted, all parts interchangeable QIN. Fifth St.. Philad’a. 
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K eyed Stuffing Box and Dise Removing Lock Nut 
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White Mountain Ice Cream Freezer 


Is absolutely the only Triple Action Freezer known. 
We can prove it. Is better advertised ; more popular - 
easier sold; gives decidedly better si satisfaction, and 
embodies more oe of actual merit than found in 3 
. Further informa- | 


will compare favorably with any other 
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tion furnished upon ‘appl cation. 


The White Mountain Freezer Co., Nashua, N. H. 
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Ansonia “Brass 
gp” Corprer Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire, 


Ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings, Wire, Round, 
Square and Hexagon Bars, for Pump 
Piston Rods and Bolt Forgings. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


JOHN DAVOL & SONS, 


AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, - New York. 


INGOT «0 oruer COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Ballitt Building, - - Philadelphia. 


Pure Aluminum 


At 90c. per Pound. 


THE COWLES SUNDICATE CO., Limited, 


Milton near Stoke on Trent, England, 








Offer Aluminum in ingots which is guaranteed 
to be equal in purity to any on the market for 
#¢ per pound, f.o.b. New York, N. Y. Corres- 
pondence solicited. 


An poteetaetton to the Study of on & & 
By W. C. Roserts-Austen, C. B., F. 
Amiutatn of the Royal School of Mines, Chemist 
and Assayer of the Royal Mint, Professor of Metal- 
a the Royal College of "Science, with which 
the Royal School of Mines is incorporated. Con- 

TENTS: Physical properties of metals; alloys; the 

thermal treatment of metals; fuel; materials ‘and 

products of metallurgical processes: furnaces; 
means of supplying air to furnaces; typical metal- 
lurgical processes; economic considerations. With 
numerous diagrams, 292 pages, cloth........ $2.50 


For Sale by David Williams, 96-102 Reade St., New York. 





Waterbury Brass Co. 


Established 1845. 


Sheet, Roll and Platers’ Brass, 


German Silver, PW lre Bras Brass on Ger- 
man Silver | 


Copper aaeute: nae Burs, 
—— Kettles, Door Rail, Brass T _ 
ussion Caps, Powder asks, Me 

ae. hot Pouc 
of every description. 
Cartridge Metal in Sheets or 
Shells a Specialty, 


Sole Agents for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 


DEPOTS: 
2906 Breadway, New York. 126 Eddy St., Provi- 
dence, R. I. 


MILLS AT WATERBURY, CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 


294 Pearl St., NEW YORK. 


Rome Brass and Copper Mills, 


ROME, N. Y., 


— MANUFACTURERS OF — 


Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brased Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &c. 


BRASS Goons MFG. Co., 


Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 


BRO 


Bronse and Plated Thim' Roses, Plate-Escu 
Sesaton Dastnons Coban, Bittcces tos Rea, Sacer soe, 20. New 


Salesroom, 88 Chambers St., New York. 


rR KNOBS 


Factory, 250 to 254 State St., t. BPklyn, 





HENDRICKS 


BROTHERS, 


Proprietors of the 


Belleville Copper Rolling Mills, 


Manufacturers of 


Brazsiers, Bolt 


and Sheathing 


COPPER. 


COPrPriER WIRE AND RIVETS. 
Importers and Dealers in 


Ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 


49 CLIFF ST. 


NEW YORK. 


poushen, Potent Miser Bin 


Tue PLume & Atwooo Mere. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WIR 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain 
Kerosene Burners, Lamp 


Trimmings, £0 





18 MURRAY S8T., NEW YORK. 
71 PEARL 8T., BOSTON. 
115 LAKE 8T., CHICAGO. 


ROLLING MILL, 


| FACTORIES, 
THOMASTON, CONN. WATERBURY, CONX. 


Holmes, Booth & Haydens 


MANUFAOTURERS OF 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 
JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and 
Berosene Burners in 
great variety. 


FACTORIES: 25 Park Place, 
Waterbury, Conn. New York. 
SCOVILL MFG. COMPANY, 


Manufacturers of 


BRASS 


Sheet, Wire, Tubes, 
BUTT HINCES 
BUTTONS 
LAMP GOODS 
NOVELTIES. 


PURE ALUMINUM 


FACTORIES, cs, WATERBURY, CONN. 
423 Broome B8treet, pes Yon 


WILLIAM S, FEARING. 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 


Tin, Antimony, Lead, &c. 
J. M. Stutzman, !8! William St., N.Y. 





MANUFACTURER OF 


Superior Steel Stamps 
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SAV yOUR OUR BELTS | 
YOUR MONEY 33 13-315 Broadway. 
By covering your 
pulleys with | 


na | HARTLEY & GRAHAM, | 


Leather 
Pulley — Importers and Jobbers of — 


WtnesceerikFT Il RAR M eS 


SEND FOR CATALOGUE. 
‘ 


“THE HOOKER” i 
STEAM PUMPS. Ldadibdetinde | 


For Every Variety of Service. 
SEND FoR CaTALoGuE B. Union Metallic Cartridge Co. | Remington Arms Com , 
HOOKER-COLVILLE STEAM PUMP CO., st pany 


2d and Carr Streets, 30 West Randolph 8t., 
St. Louis, Mo. Chicago, Ill. 


GQ =| RANDOLPH & CLOWES, 


For Rolling. Mill, High-Speed WATERBURY - ° , 
Y Engine een all ‘Machinery ’ CONN 


Aagnolla Anti-Frietion Metal Co. 
Owners and Sole 
*4 Cortlandt St., New York. Lon- 
don Office, 75 Queen Victoria St. 








Bridgeport Gun Implement Company. 














Branch Depots: 131 Worth St., New York; 71 West Washington St., Chicago, Ill.: 


Manufrs., 191 High St., Boston, Mass. 


SEAMLESS DRAWN BRASS AND COPPER TUBING. 
Hot and Cold Rolled Sheet Copper and Brass of all kinds. 

RetN The Original Unvulcanized Packing 

US STANDARD PACKING 








Be oe errr oan et a te. 


CALLED CALLED THE THE STANDARD—4s'* is the Packing be yee 


ll others are comp: 


Accept no packin, ay PACKING unless 


i stamped with our ‘ Frade-M 
<JE i Rate Py 71 JOHN STREET, 


~ we 
, +a STRERT BOSTON. 
egies JENKINS BROS. | isis Herrera. 


31 &33N (CANAL ST. .CHICAGO 


THE ALUMINUM BRASS AND BRONZE CoO., 


MANUFACTURERS OF 


BRASS azxd COPPER 
SHEET, RODS, WIRE AND CASTINGS. 
Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
Y “Aa At” brand of fine English 
Cutlery costs but little more than 


ion 





FOAMS sly & 


White Mountain Ice Cream Freezer 


Is Fyne om | the only Triple Action sy known. 
e can prove it. Is better advertised ; more popular - 
easier sold; gives decidedly better satisfaction. and 
ae more ye of actual merit than found in 
y other Freezer e roduced. Further informa- 
tion furnished upon on cation. 


The White Mountain Freezer Co., Nashua, N. H. 


("For sale by all leading dealers oo Hardware and 
House Furnishing Goods. 


CRESCENT FOUNDRY. 
L.WERTHEIMER, 


ordinary good knives, razors, etc. 





mow A. J. JORDAN, St. Louis. 


Factory, East India Works, Sheffield, 


OIL STOVES. 


manepacruane oF Adams & Westlake, Dangler, Monitor, 
F i American, Florence, National, 
All Kinds of Castings. Champion, Garland, Union, 
se gane Crown, Wm. Vogel & Bros. 
—SPECIALTIES— 
CENTRAL OIL STOVE CoO. 


Blast Furnace, Mill and Machinery Castings. 
ALLEGHENY CITY, PA. BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE 
Ansonia Brass 


sg’ Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings, Wire, Round, 
Square and Hexagon Bars, for Pump 
Piston Rods and Bolt Forgings. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


JOHN DAVOL & SONS, 
AGENTS FOR 
Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


New York. 


INGOT a1 orate COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Ballitt Building, ” - Philadelphia. 


Pure Aluminum 


At 90c. per Pound. 


THE COWLES SENDICATE CO., Limited, 


Milton near Stoke on Trent, England, 








Offer Aluminum in ingots which is guaranteed 
to be equal in purity to any on the market for 
90¢ per pound, f.o.b. New York, N. Y. Corres- 
pondence solicited. 


An potentnetion to the Study of sm 
By W. C. Roperts-Austen, C. y: 
Associate of the Royal School of Miner * Chest 
-_ Assayer of the Royal Mint, Professor of Metal- 
rnay is the . oo College of Science, with which 
the Royal School of Mines is incorporated. Con- 
TENTS : Physical properties of metals; alloys; the 
thermal treatment of metals; fuel; materials ‘and 
products of metallurgical processes; furnaces; 
means of supplying air to furnaces; typical metal- 
lurgical processes; economic considerations. With 
numerous diagrams, 292 pages, cloth........ $2.50 


For Sale by David Williams, 96-102 Reade St., New York. 





Waterbury Brass Co. 


Sheet, Roll and Platers’ Brass, 


German Silver, Copper, Brass and Ger- 
man —— Sas and 
Copper Tubing, 


Copper Rivets = Burs, 


Brass Kettes, Door Rail, B Per- 
cussion Cage. Powder Pore i ae lhe 
ae hot 5 a oe am — 


of every oh 
Cartridge Metal in Sheets or 
Shells a Specialty. 


Sole Agents % for the CAPEWELL MFG. CO.’S 
e of Sporting goods. 


DEPOTS: 
296 Breadway, New York. 126 Eddy St., Provi- 
dence, R. |. 
MILLS AT WATERBURY, CONN. 


THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 


ALSO MANUFACTURERS OF 


Cast Steel Augers and Biis of Superior Quality. 


294 Pearl St., NEW YORK. 


Rome Brass and Copper Mills, 


ROME, N.Y., 


— MANUFACTURERS OF — 


Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire, 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &., &c. 


BRASS Goonws MFKFa. Co., 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Lron Spring Bolts, 
BRO DOOR KNOBS 


and Plated Thimb 
Bronse Garde Mien te Escutcheons, Socket 


M Pat ) cae 
Shells, &c., Brushes, en! 


for Perfume Bottles. Novelties of New made to 


Salesroom, 88 Chambers St., New York. 


Factory, 250 to 254 State St., B’klyn, 





HENDRICKS 


BROTHERS, 


Proprietors of the 


Belleville 


Copper Rolling Mills, 


Manufacturers of 


Braziers, Bolt 


and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 


Importers and Dealers in 


ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 


49 CLIFF ST. 


NEW YORK. 


Tue PLume & Atwooo Mee. Go. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WIR 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Ohain 
Kerosene Burners, Lamp 
Trimmings, £c. 





18 MURRAY ST., NEW YORK. 
71 PEARL 8T., BOSTON. 
115 LAKE 8T., CHICAGO. 


ROLLING MILL, 
THOMASTON, CONN. 


Holmes, Booth & aydens 


MANUFACTURERS OF 


FACTORIES, 
| WATERBURY, CONN. 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS, 
JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street Rail- 
way Use. Lamp Goods and - 
Berosene Burners in 
great variety. 


FACTORIES: 25 Park Place, 
Waterbury, Conn. New York. 
SCOVILL MFG. COMPANY, 


Manufacturers of 


BRASS 


Sheet, Wire, Tubes, 
BUTT HINCES 
BUTTONS, 
LAMP COoDs, 
NOVELTIES. 
PURE a 
racToaies. €3, WATERBURY, CONN 
cn trom og BS Si 


eS High terest, Boston, 


WILLIAM S. FEARING, 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 








J. M. Stutzman, !8! William St., N.Y. 


MANUFACTURER OF 


Superior Steel Stamps 





Steel Alphabets 


Brands, Seals, Steel 

Stenct! Cuttin 

Dies, ou 
ps, Box 


Dies, &c 
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“THE HOOKER” 
STEAM PUMPS. 


For Every Variety of Service. 
SEND FoR CATALOGUE B. 
HOOKER-COLVILLE STEAM PUMP CO., 


2d and Carr Streets, 
St. Louis, Mo. 


30 West Randoiph 8t., 
Chicago, Ill. 


Magnolia Metal. 
Indorsed oe , United States and 
German Governments. 


Best Anti-Friction tee 
For Rolling-Mill, H 
Engine and all Mac — 


Wagnolia Anti-Frietion Metal Co. 
Owners and Sole Manufrs., 


74 Cortlandt 8t., New York. Lon- 
don Office, 75 Queen Victoria St. 


ANNOUNCEMENT. 


Our works are now fully under way 
after the recent strike and we are again 
in position to fill orders for ** FRICK’’ 
high grade FOUNDRY and CRUSHED 
COKE promptly and regularly. 

We recommend consumers of coke to 
ORDER DIRECT and thus insure getting 
the genuine article. 

Quotations, freight rates, pamphlets, 
&c,, furnished on application. 

Respectfully 
H. C. FRICK COKE CO., 
PrTrsBuRGH, Pa., June 6, 1891. 


White Mountain Ice Cream Freezer 


ie absdlutely the only Triple Action Freezer known. 
t. Is better advertised ; more oe 

coe sold; gives decidedly bette r sati 

embodies more features of actual maris than found in 

any Freezer ever a Further informa- 

tion furnished upon app! 


The White Mountain feaeamn Co., Nashua, N. H, 
sale by all leading dealers in Hardware and 
ng Goods. 


CRESCENT FOUNDRY. 
L,.WERTHEIMER, 


MANUFACTURER OF 
All Kinds of Castings. 
—SPECIALTIES— 
Biast Furnace, Mill and Machinery Castings. 
ALLEGHENY CITY, PA. 











House 


ncc. |For FOURTH OF JULY, 








York, Thursday, June Ti, 189gl. a3 a Year, eee Postage, 


ingle Copies, Ten Cents. 


U.M.C.BLANKS — 


1891. 


All Sizes. Loudest Report. 


BLANKS 
The Union Metallig Cartridge Co, 


BRIDGEPORT, CONN., U. S. A. 


Ask Your Dealer for U. M. Cc. Goods. 


RANDOLPH & CLOW ES. 


WATERBURY, CONN., 
——SOLE MANUFACTURERS OF—— 


Brown’s Patent Seamless Drawn Copper House Boilers, 


CANNOT COLLAPSE. WILL NOT LEAK, 
Cotipery boiler tested for working pressure of 90 to 100 Ibs. Extra heavy tested for working 








pressure of 150 to 160 }bs. Ample factor of safety allowed for each of the aka above pressures. Made 
of two seamless drawn copper shells. Handsomes' mgest in the market, wane fe for 
oeomer giving instructions for prevention of accidents. Also rietors of the Brown & 


Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Millis. 


JENKINS BROS.’ VALVES.|7! Joha St., New York. 


E very valve tested and warranted, all parts imterebangeable a 
WN othing but best Steam Metal used in the manufacture. 21 /N. Fifth St., Philad’a. 
K eyed Stuffing Box and Disc Removing Lock Nut 

Is used only in the Jenkins Bros. Valves. 

WN one are genuine unless stamped with “ Trade-Mark.” 
S hould you order INSIST on having Jenkins Bros.’ Valves 105 Milk Street, Boston, 


THE ALUMINUM BRASS — BRONZE Co., 


UFACTURERS O 


BRASS axx COPPER 
SHEET, RODS, WIRE AND CASTINGS. 
Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart — 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 
OOD Cutlery and Christianity go hand in. hand. 
; A trial of my “AaAtr” brand of fine Cutlery 
=i will establish this fact. Sample orders solicited. 


31 and 33 North Canal 


A. J. JORDAN, St. Louis. 


Factory, East India Works, Sheffield, 


OIL STOVES. 


Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 


CENTRAL OIL STOVE CO. 
NEW YORK. 


BOSTON. CHICAGO. SAN FRANCISCO. 
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Ansonia Brass 
PO Coprer Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and Wire. 


ingot Copper. 


SOLE MANUFACTURERS 


Tobin Bronze 


Condenser Plates, Pump Linings, Wire, Round, 
Square and Hexagon Bars, for Pump 
Piston Rods and Bolt Forgings. 


19 & 21 Cliff Street, - - New York. 
133 & 135 Wabash Ave., - Chicago, Ill. 


JOHN DAVOL & SONS, 
AGENTS FOR 


Brooklyn Brass & Copper Co., 


DEALERS IN 
INGOT COPPER, SPELTER, LEAD, TIN, 
ANTIMONY, SOLDER & OLD METALS, 


100 John Street, ~ New | York. 


INGOT «0 otser COPPER 


MANUFACTURED BY 


THE ORFORD COPPER CO., 


FRANCIS WISTER, Agent, 
Ballitt Building, - - Philadelphia. 


Pure Aluminum 


At 90c. per Pound. 


THE COWLES SUNDICATE CO., Limited, 
Milton near Stoke on Trent, England, 





Offer Aluminum in ingots which is guaranteed 
to be equal in purity to any on the market for 
90¢ per pound, f.o.b. New York, N. Y. Corres- 
pondence solicited. 


An patuetustion to the Study of ee 
By W. C. Roperts-Austren, C. fe 
Associate of the Royal School of Mites * Chemist 
and Assayer of the Royal Mint, Professor of Metal- 
lange in the Royal ie of "Science, with which 
the Royal School of Mines is incorporated. Con- 

TENTS: Physical properties of metals; alloys; the 

thermal treatment of metals; fuel; materials ‘and 

products of metallurgical processes; furnaces; 
means of supplying air to furnaces; typical metal- 
lurgical processes; economic considerations. With 
numerous diagrams, 292 pages, cloth........ $2.50 


For Sale by David Williams, 96-102 Reade St., New York. 





Waterbury Brass Co. 


Sheet, Roll and Platers’ Brass, 
German Sere. Co Fe, ‘rase Brass Ls Ger- 
aver 
Copper Tubing, 


Copper Rivets and Burs, 
Brass Kettles, Door Rail , oeaee eel 
cussion Caps, Powd er Flas 
“Vee hot Pouc 6. Meas- 
&c., andsmall Brass Wares 
a every description. 
Cartridge Metal in Sheets or 
Shells a Specialty, 
Sole Agente for the CAPEWELL MFG. CO.’S 
Line of Sporting goods. 


DEPOTS: 
206 Breadway, New York. 126 Eddy St., Previ- 
dence, R. |. 


WILLS AT WATERBURY, CONN. 
THE 


New Haven Copper Co., 


SOLE MAKERS OF 


POLISHED COPPER 


Under Patent of T. James, Sept. 12, 1876. 
ALSO MANUFACTURERS AND 
DEALERS IN 


BRAZIERS’ & SHEATHING COPPER, 


Kettles, Bottoms, Bolts, Circles, &c., 
ALSO MANUFACTURERS OF 


Cast Steel Augers and Bits of Superior Quality. 


294 Pearl St., 


Rome Brass and Copper Mills, 


ROME, N. Y., 


—— MANUFACTURERS OF — 


Roll and Sheet Brass and German Silver. 
Brass, Copper and German Silver Wire. 
Rrass and Copper Rods and Brazed Brass Tubing. 
Rivets and Burs. 
Seamless Brass Ferrules. 
Check and Key Tags. 
Braziers and Sheathing Copper. 
Copper Bottoms. 
Bolts, Circles, &c., &c. 


BRASS Goons MEG. COo., 


Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BS 


BRONZEH DOOR KNO 


Bronse and Plated Thimbles, Roses, Plate-Escutcheons, Socket Shells, 
Cushion Business Cards, Mirrors for Perfume Botton” Heeultioe of Hee 


Salesroom, 88 Chambers St., New York. Factorv, 250 to 254 State St., B’klyn, 


HENDRICKS 


made to order. 


BROTHERS, 


Proprietors of the 


Belleville 


Copper Rolling Mills, 


Manufacturers of 


Braniers, Bolt 


and Sheathing 


COPPER. 


COPPER WIRE AND RIVETS. 
Importers and Dealers in 


ingot Copper, Block Tin, Spelter, Lead, Antimony, etc. 
49 CLIFF ST., 


NEW YORK. 


NEW YORK. 


Brushes, Patent Mirror Pin 


Tue PLume & Atwooo Mec. Go. 


MANUFACTURERS OF 


Sheet and Roll Brass 


WIR 


GERMAN SILVER AND GILDING METAL 
COPPER RIVETS AND BURRS, COP- 
PER ELECTRICAL WIRE, 


Pins, Brass Butt Hinges, Jack Chain 
Kerosene Burners, Lamp 
Trimmings, £0. 

18 MURRAY ST., NEW YORK. 
71 PEARL 8T., BOSTON. 
115 LAKE 8T., CHICAGO. 





| FACTORIES, 
WATERBURY, CONN. 


Holmes, Booth & Haydens 


MANUFACTURERS OF 


ROLLING MILL, 
THOMASTON, CONN. 


Sheet, Roll Brass, Brass and 
German Silver Wire. 


COPPER RIVETS AND BURRS. 
JACK CHAIN. 
SEAMLESS TUBING, BRASS AND COPPER. 


Brazed, Brass and Copper Tubing. 
Bare and Insulated Wire for Elec- 
tric Lighting and Street HRail- 
way Use. Lamp Goods and 
KBeresene Burners in 
great variety. 


FACTORIES : 25 Park Place, 
Waterbury, Conn. New York. 
SCOVILL MFG. COMPANY, 


BRASS 
Sheet, Wire, Tubes, 
BUTT HINCES 
BUTTONS, 
LAMP GOODS 
NOVELTIES. 


PURE ALUMINUM 


es ome 1 coe, 


WILLIAM S, FEARING, 


100 Chambers St., NEW YORK, 


SELLS TO THE TRADE 


J. M. Stutzman, !8! William St., N.Y. 


MANUFACTURER OF 


Superior Steel Stamps 
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SAVE Mee oey|For FOURTH OF JULY, 1801. 


By covering your 
pulleys with 
All 


SHULTZ 
Patent 


=~ | BLANKS 


Pulley 
Covering. 


SHULTZ BELTING CO., St. Louis, Mo. 


“rue wooxer” |i UNION Metallic Cartridge Co, 


STEAM PUMPS. 
For Every Variety of Service. BRIDGEPORT, CONN., U. S. A. 


SEND FoR CATALOGUE B. 


HOOKER-COLVILLE STEAM PUMP CO., 


Sizes. Loudest Report. 








98 ond Care Stveate, 30 West Randolph st, ASK Your Dealer for U. M. C. Goods. 
8t. Louis, Mo. Chicago, Ill. =O t 
ye RANDOLPH & CLOW ES | 
‘ndorsed by United States and j 
German Governments. J 
B Anti-Friction Metal , J - , 
or Rollin MIL High-Speed WATERBURY; - CONN. 

Engine an all Mac nery Branch Depots: 131 Worth St., New York; 71 West Washington St., Chicago, Ill.: 
Magnolia Anti- “Friction Metal Co. 191 High St., Boston, Mass. i! 
Owners and Sole Manu/frs., i 





ovaics ewer vets =| SFAMILESS DRAWN BRASS AND COPPER TUBING. 


shcehasteameaniroonrscemnstdiie Hot and Cold Rolled Sheet Copper and Brass of all kinds, 
wa ont The Original Unvulcanized Packing 


after the recent strike and we are again 

in position to fill orders for ‘* FRICK”’ , “ CALLED THE STANDARD—A*!t ts the Packing vy which 

: ENKIN ey " eae ———_——_ ll others are compared. 

ep Sane TeEay eat Gee aU i at Accept no packing as JENKINS’ PACKING unless 
stamped with our Mark.’ 


COKE promptly and regularly. Near 
atti 71 JOHN STREET 


We recommend consumers of coke to 
ORDER DIRECT and thus insure getting JENKINS BROS. ER se, Per ee. 


the genuine article. ee 
MANUFACTURERS 0 


&c., furnished on application. 
Respectfully lB RA SSE AND COPPER 
H. C. FRICK COKE CO., SHEET, RODS, WIRE AND CASTINGS. 
PrrrsBuRGH, Pa., June 13, 1891. Cowle’s Aluminum and Silicon Copper Alloys. 


White Mountain Ice Cream Freezer| Start Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Cona. 


Is absolutely the only an aan Y Freezer known. A good Razor is a religion in 





ea a 





@can prove it. Is better itself. Dealers should order a 
easier sold; gives decidedly better satisfaction, and . 
embodies ae aap gel — sete nd in half dozen of my “ 2thCentury” 


any other Freezer ever produced. Further informa- 
tion furnished upon =D cation. 
The White Mountain Freezer Co., Nashua, N. H. 


ee ae eeeaing Santee in Hardware and 
- A. J. JORDAN, St. Louis, 


CRESCENT FOUNDRY. Factory, East India Works, Sheffield: 
L.WERTHEIMER OIL STOVES. 


* | Adams & Westlake, Dangler, Monitor, 


which surpasses all the good 
things I have ever made in 
razors. 





MANUFACTURER OF 


All Kinds of Castings. uae ~ aa ~a 
eens Crown, . Wm. Vogel & Bros. 
Biast Furnace, Mill and Machinery Castings. CENTRAL OTL STOVE CO. 
ALLEGHENY CITY, PA. BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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THE IRON AGE 
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THE 


Ansonia Brass 
s° Correr Co. 


MANUFACTURERS OF 


BRASS AND COPPER 


Seamless Tubes, Sheets, Rods and W re. GERMAN SILVER AND GILDING METAL 


Ingot Copper. Waterbury Brass Go.) "rssirs,sie stuns, OOF 


Tue Plume & Atwooo Mee. Co. 


MANUFACTURERS OF 


Sheet and Roll Brass 
WIRE 














Established 1845. Pins, Brase Butt Hinges, Jack Chain 
SOLE MANUFACTURERS 
. Sheet. Roll and Platers’ Brass, mene ~~~ ap gaara 
To bi n 4 ro n ze onan a » Capper. pres Brase a Ger- 
“leon Vas 18 MURRAY 8T., NEW YORK. 
Condenser Plates, Pump Linings Wire, Pound - 
’ ’ ™ 
Squire and Hex:gon Bars, for Pump Copper Rivets and Burs, i FR Oey, SOS 
Piston Rods and Bolt Forgings. ousson Cape "Powter Flasks, Me Tage. Fee- 115 LAKE 8T., CHICAGO. 
9 & 21 Cliff Street, - - New York. Mires, bc. codeaal' brew Wares suoussros, corn, | watenacuh, CONN, 
133 & 135 Wabash Ave., - Chicago. Ill. oe 
—  ———__| Cartridge Metal im Sheets or 
JOHN DAVOL & SONS, Shells a Speoralty, Holmes, Booth & | & Haydens 
AGENTS FOR Sole Agents for the CAPEWELL MFG. CO.'8 
Brooklyn Brass & Copper Co., Lane of Gporting goute. MANUFACTURERS OF 
DEALERA IN DEPOTS: 


INGOT COPPER, SPELTER, LEAD, TIN,| 296 Sreatuay, New York. 126 Eddy S.. Prev) choot poll Brass, Brass and 


Gence. 8 | 
ANTIMONY, SOLDER & OLD METALS, 
MILLS AT WATERBURY CONN 
100 John Street, - New York. German Silver Wire. 


THE 


INGOT ax orazr (OPPER|New Haven Copper Co.,|COPPER RIVETS AND BURRS. 


MANUFACTURED RY SOLE MAKERS OF JACK CHAIN. 


SEAMLESS TUBING, BRASS AND COPPER. 
TEN aancre waren: gene POLISHED COPPER) acne, ra ane cores ravine 


Ballite Building, ° . Philadelphia. Under Patent of T. James, Sept. 12, 1876. trie Lighting and Street Hail- 


ALSO MANUFACTUKERS AND way tse. Lamp Goods and 
Bero«ene Burners in 


Pure Aluminum BRAZIERS’ & SHEATHING COPPER, ai, 





FACTORIES: 
At 90c. per Pound. Kettles, Bottoms, Bolts, Ci cles, &c., Waterbury, Conn. New York. 
Ponee ALSO MANUFACTURERS OF SCOVILL MFG. COMPANY, 
Cast Steel Augers ape Bis o1 Superior Quality. iteiidenennes 


THE COWLES SUHDICATE CO., Limite) apeanst, Newyork.) BRASS 


Milton near Stoke on Trent, England, Sneet, Were, Tubes, 


Rome Brass and Copper Mills, | eurr ninces 


Offer Aluminum in ingots whicb is guaranteed BUTTONS, 
to be equa! in purity to any on the ma:ket for 
= Pete arenes ae ROME, N.Y., LAMP coops, 
s¢ per pound, f.o.b. New York, N. Y. Corres- NOVELTI 
pendence solicited. ° L Es. 
eae ieee moailinedienie ae minameeeal Se eee, PURE ALUMINUM 
_ An ag og Be Beg oa & Roll and Sheet Rra-s and German Siiver. = ene SuaRTS 
y . Re s Aus bs GuT 
Associate of toe Oe al School ? Mi- Le ‘chee Brass, Copper and German Silver Wire, FACTORIES. WATERBURY, CONN. 
an ssayer of the Royal Mint, Protessor of Metal- 
a = the Royal College of Scrence, with which Rrase and Copper Kods and Brased brass Tubing. 428 Broome Street, New York. 
the Roya] School of Mines is incorporared. Con- Rivets and Burs. 210 Lake 8 Chicago. 
TENTS: Physical properties of metals; alloys; the High Street, Boston. 
thermal treatment of metals; fuel; aaeateh and Seamless Brass Ferrules. 


eect ES 
prosucts of metallurgical processes; furnaces; Check and Key Tags 

means of supplving air to furnaces; typical metal’ 

lurgical processes; economic conside ations. With Braziers and Sheathing Copper. i 





numerous diagrams, 202 pages, cloth........ $2.50 Copper Bottoms. 
For Sale by David Williams, 96-102 Reade St , New York. Bolts, Circles, &c.. &c 100 Champers St., NEW YORK, 
BRASS GOoornprs MEG cooO., SSLLS TO THE TRADE 
Manufacturers of Stamped Brass,8i)vered and 1 imped Goods, Hyatt’. Patent Graxs and Iron Spring Bolts, 
BRONZE DOOR KNOBS heet Brass, Fancy Sheet Brass, 
Bronse and ond Plated Thimbies, Roses, Plate-Kscutcheons, Socket Shells, &c., Muct Brushes, Patent Mirror Pin German Si/ver, Copper, Brass 
Business Cards, Mirrors for Perfume Bottles, Novelties of \ me Dedigue mare to order, and German Silver Wire, 


Salesroom, 88 Chambers St., New York. Factory. 250 to 254 State St., B’kivn,| @razed and seumiess Brass and 
sciatica ities titel lice Copper Tubes, Brass and Cop- 
per Rods, Brass Ferrules, 


HENDRICKS BROTHERS, Seamless Oupver House Boilers, 


Proprietors of the Sheer and Ingot Copper, a 9 


. ° Tum, Antemony, Lead, &c. 
Belleville Copper Rolling Mills, ee 
Braxsiers, Bolt and Sheathing MANUFACTURER OF 


Suverior Steel Stamps 


COPPER. 





COPPER WIRE AND RIVETS. al 
Importers and D-alers in pe trys 
ingot Copper, Block Tin, Speiter, Lead, Antimony, etc. Dies, Sosp ids 


49 CLIFF ST., NEW YORK. 








A Review of the Hardware, Iron and Metal Trades. 


Published every Thursday Morning by David Williams, Nos. 96, 98,100 & 102 Reade St., New York 
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“THE HOOKER” 
STEAM PUMPS. 


For Every Variety of Service, 
SEND FOR CATALOGUE B, 
HOOKER-COLVILLE STEAM PUMP CO., 


8d and Carr Streets, 
St. Louis, Mo. 


30 West Randolph 8t., 
Chicago, Ml. 


Magnolia Metal. 
indorsed by United States and 
German Governments. 


Best Anti-Friction Metal 
For Rolling Mill, High-Speed 
Engine and all oa ery 


Magnolia Antl-Frietion Metal Co. 
Owners and Sole Manu/rs., 

74 Cortlandt 8t., New York. 1 ¥ 

don Office, 75 Queen Victoria 8 


ANNOUNCEMENT. 


Our works are now fully under way 
after the recent strike and we are again 
in position to fill orders for “ FRICK”’ 
high grade FOUNDRY and CRUSHED 
COKE promptly and regularly. 

We recommend consumers of coke to 
ORDER DIRECT and thus insure getting 
the genuine article. 

Quotations, freight rates, pamphlets, 

&c., furnished on application. 
Respectfully 

H. C. FRICK COKE CO., 
PrrrsBuRGH, Pa., June 20, 1891. 


White Mountain Ice Cream Freezer 








y other Further informa- 
tion furnished A 0 cation. 


The White Mountain Freezer Co., Nashua, N. H. 


For sale tee all sates dealers is Hardware and 
House Furnishi 


CRESCENT FOUNDRY. 
L,.WERTHEIMER, 


MANUFACTURER OF 


All Kinds of Castings. 





—SPECIALTIES— 
Biast Furnace, Mill and Machinery Castings. 
ALLEGHENY CITY, PA. 


New York, Thursday, June 25, 1891. 








a Year, includin 
Single t Copies, Ten — 


U.M.C.BLANKS 


All Sizes. 


For FOURTH OF JULY, 1801. 


Loudest Report. 


BLANKS 
The Union Metallic Cartridge Co, 


BRIDGEPORT, CONN., U. S. A. 


Ask Your Dealer for U. M. Cc. Goods. 


RANDOLPH & CLOWES. 


WATERBURY, CONN., 
——SOLE MANUFACTURERS OF — 


Brown's Patent Seamless Drawn Copper House Boilers, 


CANNOT COLLAPSE. WILL NOT LEAK, 


Ordinary boiler tested for working pressure of 90 to 100 Ibs. Extra heevy tested for working 
pressure of 150 to 160 }bs. Ample factor of safety allowed for each of the above pressures. Made 
of two seamless eens copper shells. Handsomest, best and strongest in the market. Send for 
circular giving instructions for prevention of cones. pie proprietors of the Brown & Bros 
Tubing and Boiler Works and the Brown & Bros. Brass and Copper Rolling Millis. 


JENKINS BROS.’ VALVES.) 71! Joho St., New York. 


E very valve tested and warranted, all parts interchangeable 

° , 
WN othing but best Steam Metal used in the manufacture. 21 N. Fifth St., Philad’a. 
K eyed Stuffing Hox and Dise’ Removing Lock Nut \ 

ni orth 

I's used only in the Jenkins Bros. Valves. 3 => Chieage. 
WN one are genuine unless stamped with “ Trade-Mark.” ; 
$S hould you order INSIST on having Jenkins Bros.’ Valves 105 Milk Street, Boston, 


THE ALUMINUM BRASS t 












SHEET, RODS, WIRE 
Cowle’s Aluminum and Silicon Copper Alloys. 


Stewart Building, 63 Chambers St., New York. Rolling Mills, Bridgeport, Conn. 


M* “ AaAt” BRAND is about the 
only line of really fine Cutlery 
that a dealer can handle and make a 
good profit. Sample orders solicited. 


A. J. JORDAN, St. Louis. 
Factory, East Inaia Works, Sheffield, 


OIL STOVES. 


Adams & Westlake, Dangler, Monitor, 
American, Florence, National, 
Champion, Garland, Union, 
Crown, Wm. Vogel & Bros. 


CENTRAL OIL STOVE CO. 
BOSTON. NEW YORK. CHICAGO. SAN FRANCISCO. 
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pe : THE IRON soalsliek- 72U F-7 
"| . Tue PLume & Atwooo Mre.Co. 


Sheet and Roll Brass 
BRASS AND COPPER wwe nici 


Seamless Tubes, Sheets, Rods and Wire. Se” =|. cee ie 
Ingot Copper. | Waterbury Brass Go.) °° mu'tsomcc wun 


Established 1845. Pins, Brase Butt Hinges, Jack Ohain 








MANUFACTURERS OF 








SOLE MANUFACTURERS 


Sheet, Roll and Platers’ Brass, ——— eng Be Lomp 


Tobin BronZe | cers sures, cop 


Wes ‘hrase and one Ger- 
18 MURRAY S8T., NE 
Condenser Plates, Pump Linings, Wire, Round Copper Tu , NEW YORK. 


Square and Hexagon Bars, for Pump '|Copper Rivets and Burs, 71 PEARL 8T., BOSTON. 
Piston Rods and Bolt Forgings. Reape Botihes, Roe Metal Per- 115 LAKE ST., CHICAGO. 


. Eyelets, Shot Pouc pe M no . 
9 & 21 Cliff Street, New York. Sea be antennal call Brace Waree i. ae 


133 & 135 Wabash Ave., - Chicago, Ill. of every descriptio: 
Metal in " Sheets 


Seepeetpemeenaeen te | Calteaans or 
JOHN DAVOL & SONS, anes « spotty.“ |Holmes, Booth & Haydens 


AGENTS FOR 
Brooklyn B: ass & Copper Co. _ Sole Agenty Sr for ot bporting goed MFG. 


INGOT COPPER, "SPELTER, LEAD, TIN, | 296 Breadway, New a 128 Eddy St., Previ- 
ANTIMONY, SOLDER & OLD METALS, dence, R. | 


MANUFACTURERS OF 


Sheet, Roll Brass, Brass and 





100 John Street, - New York. ____ muta ar warenpuny, conn, German Silver Wire. 
oo THE 
INGOT a0 ormer COPPER|New Haven Copper Co.,|COPPER RIVETS AND BURRS. 
MANUFACTURED BY cone mameen or JACK CHAIN. 
THE ORFORD COPPER CO., C ER SEAMLESS TUBING, BRASS AND COPPER. 
FRANCIS WISTER, Agent, POLISHED 6 8 — Brass and Copper Tubing. 
Ballict Beilding, - - Philadelphia. Under Patent of T. James, Sept. 12, 1876. po “i: Games ook See ee 
JUST PUBLISHED. ALSO MANUFACTURERS AND = Use. Lamp Goode. and 
Send for our new descriptive catalogue ee ee : -— variety. ‘ 
with list of contents of new and standard BRAZIERS’ & SHEATHING COPPER, FACTORIES: 25 Park Place, 
eee —e meni Kettles, Bottoms, Bolts, Circles, &c., Waterbury, Cona. New York. 
Casting and Founding. 4888 BASEVASECEED CF VII : A NY 
trom, Steel and Metalluray = Cast Steel Augers and Bits of Superior Quality. sco MEG. COMP ; 
Enginecring and Mechanical |204PeariSt, |NEWYORK.| J3 FOL AGS 


Ete Sheet, Wire, Tubes, 


minerals, mines and minin, (ROME Brass ald Copper Mills, BUTT HINGES, 


Plumbing and House Drainage 
Heating and Ventilation, 


' Tools and Machinery. ROM E, N. Yes Aer coops 
Steam Engineering, etc. NOVELTIES. 


Miridge and Roof Construction. eaaneaniinnes PURE ALUMINUM 


Pumps, Hydraulics and Water Roll and Sheet Brass and German Silver. 


Supply. Brass, Copper and German Silver Wire. FACTORIES. ES. WATERBURY, “CONN. 
Civil Engineering. Rrass and Copper Rods and Brazed brags Tubing. DEPOTS 
New York. 
Electricity. Rivets and Burs. 428 Broome trons, ‘ 
Miscellaneous. High Street, Boston. 


Seamless Brass Ferrules. 


MAILED FREE. ‘* fi Check and Key Tags. 
’ we Braziers and Sheathing Copper. 5 


DAVID WILLIAMS, Publisher 







= Copper Bottoms. 
96-102 Reade St., New Bolts, Circles, &c., &c. 100 Chambers St. NEW YORK, 
BRASS Goonws MEaG. Oo., SELLS TO THE TRADE 
Manufacturers of Stamped Brass,Silvered and Tinned Goods,Hyatt’s Patent Brass and Iron Spring Bolts, 
BRONZH DOOR KNOBS Sheet Brass, Fancy Sheet Brass, 


Bronse and Plated Thimbies, Roses, Plate-kacutcheons, Socket Shells, &¢- Muctlage Brushes, Patent Mirror Pin ce — one Ware 
Salesroom, 88 Chambers St., New York. Factory, 250 to 254 State St., cha Brazed and Seamless Brass and 
Copper Tubes, Brass and Cop- 





per Rods, Brass Ferrules, 
Seamless Copper House Boilers, 
wi __ 7 Antimony, Laem, Oe 
Belleville Copper Rolling Mills, ie Betenen, MAY. 
Brazxiers, Bolt and Sheathing MANSDACETRED OP 


COPPER. 


Superior Steel Stamps 





COPPER WIRE AND RIVETS. Steel Alphabets 

Importers and Dealers in IT 

ingot Copper, Block Tin, Speiter, Lead, Antimony, etc. Dies, Soap Mou! 
49 CLIFF ST., NEW YORK. ieee. 








